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ABSTRACT 
 

Title of Dissertation:   Impact of Insurance Status on Health Care Utilization and Quality of Self- 

   Care Among Ethnic Minorities with Type 2 Diabetes 

Name, Degree, Year: Nicole Angela Vaughn, Ph.D., 2004 

Thesis Directed by: Tracy Sbrocco, Ph.D., Associate Professor, Medical Psychology 
 

Type 2 diabetes affects 16 million Americans and disproportionately affects ethnic 

minorities.  Specifically, African American and Hispanics are twice as likely to have Type 2 

diabetes compared to their Caucasian counterparts.  The impact of this disparity goes beyond the 

greater prevalence of the disease and includes greater morbidity and mortality.  The recent 

Institute of Medicine (IOM) report documents racial and ethnic disparities in the treatment for 

many different medical conditions, including diabetes.  Understanding and combating health 

disparities among minority groups is a national priority.  Many researchers have focused on 

socioeconomic status (SES) as the main cause in health disparities.  Much of the research over 

the past two decades has examined the impact of health outcomes among the uninsured and 

much of this research has found that insured individuals have better health outcomes than those 

without insurance.  In order to begin to unravel the myriad of factors that contribute to these 

health disparities, researchers must further examine whether there are differences among ethnic 

minorities and Caucasians with health insurance coverage.  The current study examined the 

association of insurance status on health care utilization patterns and quality of self-care 

behaviors among ethnic minorities and Caucasians with Type 2 diabetes.  The 1998 Medical 

Expenditure Panel Survey (MEPS), a nationally representative sample of the U.S. non-

institutionalized civilians, dataset was used in this study.  Data were extracted for insured 

Caucasian, African American, and Hispanic individuals aged 21-64 years with an ICD-9 
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diagnosis of Type 2 diabetes (i.e., with and without complications).  Five hundred six individuals 

met the inclusion criteria.  It was hypothesized that ethnic minorities would have fewer visits to a 

health care provider and lower expenditures for health care than Caucasians; indicating poorer 

utilization of care despite all individuals having health insurance coverage (i.e., private or 

public).   There were three major findings of this study after controlling for potential confounds.  

First, despite having health insurance, low-income individuals with diabetes regardless of 

ethnicity, underutilized care as per recommended care in various clinical guidelines (i.e., less 

than 1 visit per year).  Second, there were no differences observed in the frequency of 

prescriptions and prescription expenses for African Americans and Hispanics as compared to 

Caucasians.  Lastly, total health services and out-of-pocket expenses for African Americans and 

Hispanics were lower than their Caucasian counterparts.  The present findings highlight the 

importance of income level despite insurance on the amount and type of care received for low-

income diabetics. There are racial differences in income such that Caucasians had higher mean 

incomes and therefore, had more money available to spend on medical expenses.  One possible 

implication of these findings is that disparities in utilization and expenditures among racial and 

ethnic groups may be obscured at lower levels of income among patients with a chronic illness. 

Thus, ensuring that all individuals (i.e., particularly lower income diabetics) receive quality care, 

irrespective of income and ethnicity, should continue to be a goal of health care in the United 

States.   
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 HEALTHCARE UTILIZATION AND ETHNIC MINORITIES 1 

INTRODUCTION 

Disparities in Health 

 Type 2 diabetes affects 16 million Americans and disproportionately affects 

ethnic minorities (ADA, 1999).  Specifically, African American and Hispanics are twice 

as likely to have Type 2 diabetes compared to their Caucasian counterparts (ADA, 2004).  

The impact of this disparity goes beyond the greater prevalence of the disease and 

includes greater morbidity and mortality.  The recent Institute of Medicine (IOM) report 

documents racial and ethnic disparities in the treatment for many different medical 

conditions, including diabetes (IOM, 2002).  Understanding and combating health 

disparities among minority groups is a national priority.  Understanding and developing a 

plan to combat the disparities in health among these groups has been a top national 

priority.  The U.S. Surgeon General announced that understanding barriers to care for 

these groups would be a major focus for Healthy People 2010 (Satcher, 2000). 

 This understanding requires better delineation of the obstacles to quality care and 

includes seeking timely care, care availability, socioeconomic status (SES) and financial 

barriers.  The solutions to health disparity will likely be many and require a multifaceted 

understanding of health care delay that includes economic, behavioral, cultural, and 

historical factors.  In addition, this understanding may differ, to some extent, by disease 

state and by ethnicity. 

 This study examined the utilization patterns and the quality of self-care among 

insured ethnic minorities and Caucasians with Type 2 diabetes.  Arguably, health 

insurance coverage impacts access to care, however, other factors constitute barriers to 

utilization of care for African Americans, Hispanics and other ethnic minorities in the 
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United States.  The subsequent review focuses on health care delay, insurance status and 

then addresses obstacles to quality self-care for Type 2 diabetes. 

Understanding Ethnic Minorities and the Importance of Timely Care 

Research over the past decade has continued to show that ethnic minorities suffer 

disproportionately from many chronic diseases.  These diseases include cardiovascular 

disease, cancer, diabetes, and hypertension (Freimuth, 1990; Lewis, Belgrave, & Scott, 

1990; Brown & Kahn, 1998; Suarez & Ramirez, 1999; Feldman & Fulwood, 1999).  Not 

only are African-Americans and Hispanic Americans, more likely to suffer from these 

diseases, they are also at increased risk for complications and mortality from these 

illnesses in part due to their delayed access to the health care system (Jackson & Sellers, 

1996).  If medical care is sought, continuity of care is eluded because many times, ethnic 

minorities will use the emergency room for medical care services and usually the 

interaction in this environment is poor (Davis, Brown, Allen, Davis, & Waldron, 1995).  

 Forrest and Starfield (1998) examined the National Medical Expenditure Survey 

data (NMES) and found that expanding “after-hours” care (i.e., evening hours, weekend 

hours) increases access, utilization, and continuity of primary care services in a 

representative sample of the U.S. population.  Research conducted over 3 decades ago by 

the Commission on Chronic Illness still holds true today.  Approximately 40% of chronic 

disease, unnecessary suffering, and disability can be avoided by decreasing delays in 

diagnosis and treatment (Battistella, 1971).  In addition, lack of access to ambulatory 

health care or a poor experience with that care can lead to unnecessary hospitalizations 

and more expensive forms and utilization of health care (Cornelius, 1997; Trevino, 

1999). 
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 Thus, not only is access to health care important but access to quality, timely, 

affordable health care is of greatest importance. Due to their delayed access, ethnic 

minority groups are as a result suffering unnecessarily from many preventable and 

treatable diseases.  In order to further our understanding of delayed access in these 

groups, we must begin to elucidate and understand the numerous barriers they face as 

they access the complicated medical system.   

Quality of Care 

 The United States is one of the wealthiest countries in the world and when one 

finally decides to seek care for a bodily symptom, it is expected that quality care will be 

received irrespective of financial status or ethnic/racial background.  All patients want to 

receive high quality health care for their ailments.  Nevertheless, often quality of care is 

related to financial standing and/or racial background (Watson, 1994; Trevino, 1999).  

Over the past 20 years, as health care has become more expensive and health 

management organizations (HMO) have taken over, quality of care has become 

increasingly important (Shi & Singh, 2000).  There are a number of ways to measure 

quality of care.  For example, quality can be measured in terms of type of experience the 

individual receives, the adherence by the medical community to evidence-based 

standards of care for each patient, the comprehensiveness of health care services 

available to the patient, or the type of health facility, to name a few.  No matter how 

quality is measured, understanding the influence of quality of care on help seeking 

behavior becomes a vital research question. 

 Although quality of care is an important aspect of health care utilization for all 

patients seeking care, there has been evidence to show that there is disparity among 
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ethnic minorities and Caucasians in quality of health care services delivered and received.  

Thus, the disparity problem is in where ethnic minorities go for services and how they are 

treated when they arrive (Watson, 1994).  In Watson’s review of health care access 

among minority groups, he states, “not only do racial and ethnic disparities exist in 

medical services, but disparities also exist in medical treatment (pp. 128, Watson, 1994).”  

In fact, the recent report released by the Institute of Medicine (IOM; 2002) documented 

numerous studies demonstrating racial and ethnic disparities in the treatment for many 

different medical conditions (IOM, 2002). 

 Schneider, Zaslavsky, and Epstein (2002) recently examined the racial disparities 

in the quality of care delivered to individuals enrolled in Medicare managed care.  The 

researchers used an employee database to examine four quality of care measures (breast 

cancer screening, eye exams for diabetics, beta-blocker use after myocardial infarction, 

and follow-up care after a mental health hospitalization). These measures are considered 

indicators of quality of care because they are preventive screens according to evidence-

based standards of care criteria.  These researchers found that on all four measures of 

quality care; African Americans received care that was lower in quality than their 

Caucasian counterparts.   

 Watson (1994) as well as the recent Institute of Medicine report (2002) offer a 

few factors that may be associated with health disparity in the quality of care received by 

ethnic minorities.  These causes include: geography, culture and cultural insensitivity 

(e.g., racial stereotyping, mistrust), and institutional racism.  Geography can be a 

deterrent to seeking health care in both the rural and urban environments.  In the rural 

environment health care services may be sparse and located great distances from the 
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patient.  In an urban environment, health care services may be located closer in distance, 

however transportation (i.e., buses, trains) may be a barrier to getting to the needed care 

on time.   

 Culture and cultural insensitivity may impede the health care seeking process.  

There may be a myriad of patient cultural factors such as language, home remedies, and 

alternative medicine practices that may delay care seeking.  Also, physicians with 

different ethnic/racial backgrounds than their patients may not be aware of these cultural 

factors and/or practices.  In addition, lack of physician cultural sensitivity, discrimination 

and racial stereotyping (i.e., all minorities are low income, all Hispanic patients do not 

want to speak English, etc.) greatly affect the care of the patient (IOM, 2002).  It is 

important to note that the provider may not blatantly express this discrimination or 

stereotyping, but the patient may perceive this and discontinue their care, refuse treatment 

or even accessing the health care system at all (Sedlis et al., 1997).  Survey research has 

shown this to be true and that minority patients perceive higher levels of discrimination 

than non-minorities in health care settings (LaVeist, Nickerson, & Bowie, 2000; Lillie-

Blanton, Brodie, Rowland, Altman, & McIntosh, 2000).   

 Institutional racism is defined by Jones (1997) as “(1) the institutional extension 

of individual racist beliefs, consisting primarily of using and manipulating duly 

constituted institutions so as to maintain a racist advantage over others and (2) the 

byproduct of certain institutional practices that operate to restrict, on a racial basis, the 

choices, rights, mobility, and access of groups of individuals” (p. 14).  In essence, it is 

more of a global policy of racism or discrimination implemented by a health care 

institution.  Because institutional racism is a hard to measure construct and there may be 
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legal implications if racism or discrimination is documented, research on how 

institutional racism affects quality of care has been difficult to conduct. 

Socioeconomic Status and Financial Barriers to Accessing Health Care 

 The primary explanation cited in the literature for delayed health care seeking has 

been financial barriers (Freimuth, 1990; Lewin-Epstein, 1991).  Socioeconomic status 

(SES) and its relationship to health outcomes have been established (Adler, Boyce, 

Chesney, Folkman, & Syme, 1993; Adler & Ostrove, 1999; Lantz, House, Lepkowski, 

Williams, Mero & Chen, 1998; Williams, 1998).  From the mid 1980’s to the mid 1990’s, 

much of the research in the area of health care access has focused on socioeconomic 

status (SES) as the main explanatory variable in the disparity of health utilization (Adler 

& Ostrove, 1999).  Research has shown that race and SES are highly correlated 

(Williams, 1998).  However, since measures of social class include education and 

income, and many minorities in the United States have lower socioeconomic status than 

Caucasians with regard to many measures of status, ethnic minorities are many times 

represented at the lower levels of the SES ladder (Anderson & Armstead, 1995).  

Williams (1998) described that African Americans have lower income levels, educational 

attainment, occupational status, and wealth.  Similarly, Hispanic Americans are 

overrepresented in the inner cities of metropolitan areas and there is a large educational 

and income gap between Hispanics and Caucasians (Ginzberg, 1991; Suarez & Ramirez, 

1999).   

 SES has been linked to many health behaviors and outcomes (Drury, Garcia, & 

Adesanya, 1999; Gold & Franks, 1990; Kahn, Kawachi, & Wise, 1999; Kraus, Borhani, 

& Franti, 1980; Taylor, 1999; Tyroler, 1989) and a graded relationship between SES and 
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health has been established (Adler & Ostrove, 1999; Ginzberg, 1991; Kraus et al., 1980; 

Tyroler, 1989; Young, 1999).  Those lower on the SES ladder, experience poorer health 

and more complications than those individuals higher in SES (Anderson & Armstead, 

1995).  SES has been a strong predictor of morbidity and premature mortality (Adler et 

al., 1993). Also, ethnic minorities have felt that paying too much for medical services was 

a significant barrier to seeking care than Caucasians (Trevino, 1999) and cost was more 

of a barrier than race in their minds (Lillie-Blanton et al., 2000).  Thus, the issue of 

socioeconomic status, race, and health becomes confounded. 

Health Insurance in the United States 

The Uninsured 

 In 2002, 43.6 million American adults were uninsured in the United States (U.S 

Census Bureau, 2003).  Many of the concerns of this population include inadequate 

health insurance coverage with nearly 50% of the poor being uninsured (Addy, 1996; Shi 

& Singh, 2000), having inadequate health care facilities, and living in lower 

socioeconomic areas (Addy, 1996; Shi & Singh, 2000).  By living in these lower SES 

areas, there are limited quality health services and this impacts utilization.   

 Other public health concerns include the uninsured are more likely to have poor 

preventive health care practices such as prenatal care, immunizations, dental and eye 

exams (Addy, 1996; Shi & Singh, 2000), and an increased use of emergency care 

services (Addy, 1996).  Compared to insured individuals, the uninsured were 2 to 3 times 

more likely to report that they could not see a physician based on cost, did not see a 

physician despite needing care and that they did not receive preventive care (Baker, 

Shapiro, & Schur, 2000; Grumbach, 2000).  Research has shown that the uninsured tend 
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to be poor, less educated and working part-time or in small companies (Shi & Singh, 

2000).   

 The uninsured do not go completely without health care.  The United States has a 

“back-up” or “fallback” system for those that truly destitute.  Grumbach (2000) describes 

this “safety-net” system as a way for the current health care system to provide free or 

reduced fee care to the poor.  This system includes public hospitals and community 

health centers as the primary sources of care for the disadvantaged.  Also, private care 

physicians may sometimes treat the poor for a reduced fee.  However, these sources of 

care are many times not accessed.   

Due to the rising costs in the health care system, many more individuals are 

unable to afford to insure themselves and their families.  There is a widening gap and 

many of the poor may work and many times are ineligible for health insurance for their 

health care (Shi, 2000; IOM, 2002).  Managed care companies can afford to absorb the 

costs for the uninsured, however these companies will not absorb these costs and many 

community hospitals are closing due to financial instability.  Grumbach (2000) argues 

that as the numbers of poor and uninsured increase the “safety-net” health system will be 

unable to bear the burden of providing health care to all of the uninsured.  

Based on the relationship between race, SES and health, ethnic minorities are 

more likely to be uninsured. In 1998, the U.S. Census Bureau estimated that 35% of 

Hispanics, 22% of African Americans, 21% of Asian Americans, and 12% of Caucasians 

were uninsured (Shi & Singh, 2000).  Based on these numbers, it is clear that ethnic 

minorities are more likely to lack health care (Ginzberg, 1991; Brown & Kahn, 1998; 
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Ribisl, Winkleby, Fortmann, & Flora, 1998; Shi & Singh, 2000; Suarez & Ramirez, 

1999).  

The Insured 

 As we know, there are many individuals that are uninsured, however, who are the 

insured?  There are 187.4 million private insured, 35.2 million Medicare beneficiaries, 

and 31.5 million Medicaid recipients (Shi & Singh, 2000).  For adults in the United States 

aged 18-64, approximately 70-80% are covered by private health insurance (Shi & Singh, 

2000).  Many of the individuals covered privately are through employee-based group 

health insurance programs.  These benefits programs many times cover a percentage of 

the employee and their dependents health care costs.  There are a growing number 

(approximately 13 million) of self-employed individuals that pay for 100% of their own 

private health insurance.  These individuals include the family farmer, early retiree, and 

employee of a business that does not offer insurance (Shi & Singh, 2000).   

Types of Insurance 

 Private Insurance.  There are many different forms of private health insurance.  

As previously mentioned many of the insured in the United States have coverage through 

their employer.  In addition, private health insurance can be defined in many different 

ways.  For purposes of this research private health insurance was defined as health 

coverage by a private company (e.g., Kaiser Permanente, Blue Cross/Blue Shield) 

regardless of the payer (employer vs. self).   

 In addition, there are many different health insurance plans offered by managed 

care organizations.  The consumer has a choice of over 1000 different health insurance 

companies/managed care organizations (Shi & Singh, 2000).  The managed care 
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organization integrates the basic health care delivery functions, controls utilization by 

having the insured pay a nominal amount (i.e., co-pay) and by having the insured visit a 

“gatekeeper” (e.g., primary care provider) before being referred to a specialist.  In 

addition, the managed care organization determines the price for health care services.  

The two main types of private health plans offered by these managed organizations: 

health maintenance organizations (HMO) and preferred provider programs (PPO).  There 

are approximately 750 HMOs and 1,050 PPOs (Shi & Singh, 2000). 

 Public Insurance.  The United States government has two main state and 

federally funded public insurance programs.  These public insurance programs are 

Medicare and Medicaid and they both cover health care services (e.g., inpatient hospital 

stays, outpatient services, physician visits, nursing facilities, family planning, laboratory, 

x-ray, etc.) as well as dental care (i.e., both, medical and surgical) services for their 

participants (HHS, 2004).  Medicare coverage is only available to individuals over the 

age of 65.  In contrast, Medicaid is available to indigent individuals up to age 64 and 

others such as disabled, blind or medically needy individuals that meet the criteria for 

eligibility, which include income, asset, immigration and residency requirements.  These 

government programs provide free or reduced fee care for their beneficiaries.  In terms of 

Medicaid coverage for the same age group (18-64 years), 5-6% of Americans are covered 

by this public system.  African Americans are more likely to be covered by Medicaid 

than their Caucasian counterparts (IOM, 2002).  In addition, Hispanic Americans are also 

more likely to have public insurance compared to whites (IOM, 2002). Public health 

insurance in its current state will need to be expanded to target specifically vulnerable 

populations (Shi, 2000).   
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The Impact of Insurance on the Use of Health Care 

 Mueller, Patil, and Boilesen (1998) used the 1992 National Health Interview 

Survey (NHIS) to examine the role of insurance on utilization of rural residents.  They 

hypothesized that proximity to health care provider may be a barrier to care.  Rural 

residents or urban residents that have to travel long distance may not seek care.  The 

authors hypothesized that urban whites would have the least barriers to care.  Results 

indicated that insured persons were twice as likely to see a physician than the uninsured.  

Also, urban whites were more likely to use a physician’s services than all other ethnicity-

residence (urban vs. rural) subgroups.  Finally, combining insurance status and 

race/residence lowered the odds of seeing a physician in the last year (e.g., being an 

ethnic minority and having no insurance greatly reduced the chance of seeing a 

physician). 

 In 1999, Powell-Griner, Bolen, and Bland examined data from the Behavioral 

Risk Factor Surveillance System (BRFSS), a national surveillance system, to determine 

the influence of health insurance coverage on the use of preventive care among 

individuals aged 55-64.  Data from a sample of Americans interviewed by telephone were 

collected over a three-year period.  Powell-Griner et al. found that among the 

approximate 50,000 respondents, those that were insured were more likely to report being 

in ‘good,’ ‘very good,’ or ‘excellent’ health (OR=1.3, 95%CI, 1.07, 1.48).  Also, the 

insured had a usual source of medical care (OR=4.1, 95%CI, 3.06, 5.37) and were 7.6 

times as likely to not have financial barriers to seeking care (OR=7.6, 95%CI, 6.46, 8.91).  

The uninsured were more likely to report that cost was a barrier to obtaining coverage 

and be in poorer health.  Health insurance coverage was determined to be a good 
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predictor of preventive care service use (i.e., blood pressure & cholesterol checks and for 

women, breast exams & mammography) even when demographic variables (e.g., race, 

income, sex, education level, marital status) were controlled.  

 Hsia et al. (2000) conducted a large-scale study among older American women 

and the impact of having insurance on health care access.  Hsia et al. (2000) surveyed 

over 55,000 women aged 50-79 across the country.  Important questions of insurance 

payer, perceived health status and access to a usual source of care were asked.  They 

found that having health insurance was the best predictor for having seen a physician in 

the last year.  Also, the uninsured were more likely to have poorer perceived health 

status.  Hsia and colleagues also found that insurance status differed by race with African 

American and Hispanic American women with a lower household income, education, 

who were unmarried and unemployed, were less likely to have insurance.   

 Kasper, Giovanni and Hoffman (2000) used longitudinal data to determine the 

impact of gaining versus losing health insurance coverage on access to care and health 

outcomes.  These researchers compared both Medicaid and the privately insured versus 

the uninsured and those losing coverage over a 2-year period using the Kaiser Survey of 

Family Health Experience (K-SOFHE) data.  They found that the uninsured were more 

likely to not have a usual source of care or to have seen a physician in the last year.  Also, 

the uninsured were more likely to have difficulty trying to obtain medical care once they 

lost coverage.  However, those uninsured individuals that did gain health insurance 

coverage had increased access to medical services compared to those that remain 

uninsured.  In terms of health status, there were trends in the data that suggested that 

individuals losing coverage might experience adverse health outcomes compared to those 
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that remained covered.  The previous research demonstrates that having health insurance 

increases access to care and possibly improves health status. 

Access to Care vs. Utilization of Care 

 The terms “access” and “utilization” are two terms that are many times used 

synonymously in the literature.  Many times these words are confused and access to care 

implies utilization.   However, much of the research has demonstrated that access to care 

does not mean “use” of that care.  Based on the insurance systems in the U.S. (i.e., 

private, public, “safety-net” care), technically, everyone has “access” to some form of 

healthcare.  However, “access” can be divided into two distinct concepts: physical access 

and psychological access.  Physical access can be described in terms of location of a 

health care facility as well as hours of operation of that facility.  Psychological access can 

be described as the cognitive and affective processes whereby the person feels as if the 

health care facility is either for them or not for them (i.e., they anticipate a negative 

experience).  Research has also shown that ethnic minorities “perceive” higher levels of 

racial discrimination in health care settings (LaVeist, Nickerson, & Bowie, 2000; Lillie-

Blanton et al., 2000). 

Disparities among the Insured 

 Does having health insurance guarantee equity of access, utilization, quality of 

care?  This research question has been examined by a number of different researchers 

over the past decade.  With disparity research becoming a national priority, having 

insurance should equal comparable care among all Americans.  Research has been 

conducted examining the impact of having insurance on many different health outcomes.  

And, disparities continue to exist among the insured. 
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 In terms of access and the impact of insurance status, Reschovsky (1999) studied 

the difference in accessibility of health care between HMO and non-HMO enrollees.  

Access was defined across four dimensions: unmet/delayed care needs, financial barriers, 

restricted provider access and convenience of care.  Results indicated that after 

controlling for population (e.g., race, income, age and health) and location differences, 

HMO and non-HMO patients did not differ in their reports of unmet/delayed care needs.  

However, type of insurance affected health care access, with HMO enrollees having 

lower financial barriers to care.  Also, HMO patients were more likely to have a usual 

source of care.   

 Padgett, Patrick, Burns, and Schelesinger (1994) examined differences in 

outpatient mental health service use among ethnic minority and Caucasian women with 

comparable levels of insurance.  The researchers analyzed a federal database of women 

insured by Blue Cross/Blue Shield.  After controlling for age, education, family size, 

region, ethnic percentage in county, individual annual medical expenses, family medical 

expenses, familial inpatient mental health service use, and the sum of all familial 

outpatient mental health visits, results revealed disparities in health service utilization.  

Overall, Black and Hispanic women were less likely to use the outpatient mental health 

services despite having the same insurance coverage.  However, there was a race by 

region interaction with Black women in the western states using more care and Hispanic 

and Caucasian women in the eastern region having higher use.  Also, as education level 

of all women increased, utilization also increased.  It is important to note that there were 

a number of limitations of this study including: nature and severity of mental health 

problem, lack of information on the influence of culture (e.g., all Hispanics grouped 
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together vs. differences between Puerto Ricans, Mexican Americans, etc.), and 

information on marital status. 

 Carlisle, Leake, and Shapiro (1997) also examined disparities in the use of 

cardiovascular procedures (e.g., coronary arteriography, coronary artery bypass graft 

surgery or coronary artery angioplasty) among ethnic minorities and Caucasians with 

insurance coverage.  Carlisle et al. examined hospital discharge records of California 

residents with possible coronary artery disease.  After controlling for primary diagnosis, 

age, gender, co-morbidities, admission type, and hospital procedure volume, they found 

that Caucasians were more likely to have Medicare or private health insurance.  

However, ethnic minorities (i.e., African Americans, Asian Americans, and Latinos) were 

more likely not to have health insurance or to have Medicaid.  In terms of invasive 

procedures conducted in coronary disease, African Americans and Hispanic Americans 

were less likely to receive these procedures.  Despite insurance category, Asian 

Americans were at least as likely to have the same procedures as Caucasians.  Finally, 

there was a race by insurance category interaction with African Americans in the 

Medicaid category receiving fewer medical procedures than any other group and both 

uninsured African Americans and Latinos being more likely not to receive any of the 

procedures as compared to uninsured Caucasians.  The authors concluded that possible 

bias in clinical decision-making may be related to the disparities in the procedures.   

 Disparity among the different types of health insurance and preventive health 

services has also been found.  Weinick & Beauregard (1997) examined data on use of 

prevention services among women.  The data demonstrated that HMO enrollees had an 

advantage over fee-for-service enrollees.  Those enrolled in an HMO were more likely to 
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have received a Pap smear, breast exams and mammograms.  Having to receive a referral 

for other health services did not pose a barrier to receiving preventive care.  The authors 

suggest that fee-for-service insurance plans should increase the preventive services 

offered to women. 

 Research was also conducted to examine the effect of health insurance and race 

on the early detection of cancer.  Roetzheim, Pal, Tennant, Voti, Ayanian, Schwabe, and 

Krischer (1999) extracted data from the Florida Cancer Data System (FCDS) and the 

Florida Agency for Health Care Administration.  They examined the data by race and 

insurance status and found that there was a relationship between insurance status and 

early detection of cancer.  Individuals with Medicaid were more likely to be diagnosed 

with a later stage of breast cancer or melanoma.  Also, African Americans were more 

likely to have a later stage diagnosis than Caucasians.  There was no interaction between 

race and insurance status in this sample.  Roetzheim et al. suggest that there need to be 

increased efforts to improve access to cancer screening services in these populations. 

 Roetzheim, Pal, Gonzalez, Ferrante, Van Durme and Krischer (2000) conducted a 

research study on colorectal cancer treatments and outcomes.  The Roetzheim group 

studied the effects of race and health insurance on colorectal cancer.  Using the FCDS 

data, the researchers found that insurance type had an effect on types of treatments 

received.  Also, type of private health insurance was associated with a higher adjusted 

risk of death (e.g., commercial HMO patients had a higher risk of death than fee for 

service patients).  There were no differences in the surgical treatment and radiation 

therapy of colorectal cancer patients by race.  However, African Americans had a higher 

overall mortality rate in all models than Caucasians after stage of diagnosis was 
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controlled.  Also, Hispanic Americans were less likely to receive chemotherapy than their 

Caucasian counterparts.  The authors conclude that, despite the limitations of using an 

administrative database, significant difference between race and insurance coverage were 

found.  They suggest that more research needs to be conducted to understand the 

mechanisms operating to cause this disparity. 

 Quality of care was also examined in relation to health insurance status.  Shi 

(2000) conducted research on the quality of the primary care experience among different 

types of insured patients.  The quality of care received by the patient was operationalized 

as comprehensiveness (e.g., preventive care also received), first contact (e.g., usual 

source of care, type of health professional, etc.), longitudinality (e.g., continuity of care, 

satisfaction with care), and coordination (of health care).  Shi (2000) found several 

interesting findings.  First, the overall quality of the primary care experience is directly 

related to insurance status.  Also, the insured receive better primary care services than the 

uninsured and concomitantly the privately insured receive better service than the publicly 

insured.  Finally, those with fee for service insurance plans experience better longitudinal 

care and have fewer barriers to care than HMO insured patients. 

 All of the previous research clearly demonstrates a number of salient points.  First 

of all, utilization matters.  Despite having comparable private coverage African American 

and Hispanic Americans may utilize less health services.  Secondly, region matters.  

There is an effect of region on use among groups.  Type of coverage (e.g., public vs. 

private) matters.  The publicly insured receive less quality care than the privately insured 

and there seems to be a relationship among the type of private insurance and care 
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received.  Finally, race matters and racial disparities still exist among comparably insured 

individuals. 

Ethnic Minorities and Delayed Care Seeking 

 We know overall the reasons most patients delay seeking care irrespective of race 

and ethnicity based on Safer and colleagues’work (Safer, Tharps, Jackson, & Leventhal, 

1979).  However, why specifically do ethnic minorities delay seeking care?  The current 

attitudes and health behaviors of ethnic minorities have been influenced historically by 

different experiences and access to health care services.  Differences in beliefs and the 

impact of these beliefs on health care seeking practices are beginning to be studied by 

researchers.  In fact, several studies have examined specific health beliefs of African 

Americans.  This line of research may begin to lead to reasons why delayed health care 

still exists among these groups.   

 Bailey (1987) examined qualitatively the sociocultural factors impacting health 

care seeking behavior among African Americans.  He interviewed 203 African American 

attendees of a local urban health care clinic and found that there was a specific pattern 

associated with delayed access among African Americans.  He defined distinct stages 

characterizing this pattern: illness appears, individual waits for a certain period, 

individual allows body to heal itself (through prayer and meditation), individual evaluates 

daily activities, individual seeks advice from a family member or friend, individual 

accesses the medical care professional.  Also, the author noticed that African Americans 

relied on the use of self-care for many of their symptoms. 

  Ell, Haywood, Sobel, deGuzman, Blumfield, and Ning (1994) examined factors 

associated with delayed emergency room care for acute chest pain in African Americans.  
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In order to obtain information about cardiac symptoms, 448 structured interviews with 

African Americans from public and private hospitals were conducted.  The researchers 

found that increased delay time was associated with limited structural access to care, 

persistence of symptoms, degree of incapacitation, consultation with a layperson, mode 

of transportation, and consultation with a medical professional.  Many of the decisions to 

seek care for cardiac symptoms among these African American patients were similar to 

Bailey’s (1987) cultural patterns. 

 Raczynski, Taylor, Cutter, Hardin, Rappaport, and Oberman (1994) also explored 

reasons for delay among African Americans and Caucasian patients with coronary heart 

disease symptoms.  Approximately 2,400 inpatients with diagnoses of coronary artery 

disease, ischemic heart disease, or myocardial infarction, were administered a structured 

interview to obtain information regarding their health care beliefs (particularly symptom 

recognition and attribution).  They found that African Americans were more likely than 

Caucasians to attribute cardiac symptoms to non-cardiac events (i.e., heartburn, 

indigestion).  Also, African American patients reported fewer painful symptoms.  The 

authors conclude that this finding may suggest that African Americans may not be as 

aware of the warning signs and symptoms of heart attacks. 

 Vaughn (2001) conducted a study examining the differences in health care 

seeking behaviors among enlisted military personnel.  Knowledge of cancer and diabetes 

warning symptoms was assessed and vignettes with warning symptoms for many typical 

health symptoms were used to examine the “typical/usual” care seeking behaviors (e.g., 

“what would you most likely do if you experienced acute back pain?”) among ethnic 

minorities and Caucasians with equal access to quality health care.  The major findings of 
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this study were that there were no differences in knowledge of cancer and diabetes 

symptoms among the racial groups.  However, differences in health care seeking 

behavior was found, with ethnic minorities delaying care for many chronic illness 

warning signs such as experiencing blurry vision or loss of peripheral vision.  In contrast, 

ethnic minorities did not delay seeking care for acute symptoms of pain (i.e. sharp lower 

back pain).  Interestingly, as pain or symptoms persisted minorities were more likely to 

delay their care.  Finally, African Americans, in particular, were more likely to ignore 

depressive symptoms. 

 Overall, African Americans seem to be more likely than Caucasians to delay 

seeking health care services for different medical symptoms.  Researchers have 

recognized delayed care seeking behavior among this group as a problem in disease 

progression as well as primary prevention.  However, few researchers to date have 

empirically examined the factors accounting for delayed care seeking among many 

African Americans.   

 One approach to examine these factors is to focus on a specific disease state and 

health behaviors.  This proposal focuses on diabetes, one of the many chronic diseases 

that disproportionately affects ethnic minorities.  Williams (1997) proposes that ethnicity 

may have an independent effect on health care seeking regardless of SES.  And, work by 

Bailey (1987) has begun to elucidate many of the factors that African Americans indicate 

as reasons for their delay in seeking health care.  It is important to note that sample 

selection and sample characteristics are critical to assessing health care access as all 

African Americans may not behave the same (Sbrocco et al., 1999).  A  true population 

based investigation would help address this problem.  
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Problem of Type 2 Diabetes 

Over the past decade, the burden of diabetes has increased dramatically in both 

genders, all ages, ethnic groups, education levels and in many states (Mokdad, Ford, 

Bowman, Nelson, Engelgau, Vinicor, & Marks, 2000).  In the United States, the 

increased prevalence and incidence of the disease has been associated with the increase in 

obesity and the decrease in physical activity.  Currently, there are 18.2 million people 

with diabetes in the United States (ADA, 2004).  Also, research has continued to show 

that the incidence of individuals with diagnosed (i.e., 13 million) and undiagnosed (5.2 

million) diabetes has increased and will continue to increase (Boyle, et al., 2001). 

Ethnic minorities and Type 2 Diabetes 

Consequently, as the numbers of new and old cases increase in the general 

population, minority groups are greatly affected.  Diabetes is most prevalent in minority 

populations (Harris, 1998).  The American Diabetes Association (ADA) reports that 

approximately 2.7 million or 11.4% of all African Americans and 2 million Hispanics 

(8.2%) have diabetes (ADA, 2004).   

In addition, African Americans and Hispanics are approximately 2 times more 

likely to have diabetes, than Non-Hispanic Whites (ADA, 2004).  African Americans and 

Hispanics are also more likely to have a 50-100% higher burden of illness and experience 

major complications from diabetes than other ethnic and racial groups (ADA, 1999, IOM, 

2002).  African American diabetic patients were more likely to use the emergency room 

for care and had fewer physicians visits than Caucasians (Chin, Zhang, & Merrell, 1998).  

Based on the increased prevalence and incidence of diabetes in the minority groups of the 

U.S., diabetes related morbidity and mortality also increase in these groups.  In fact, 
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Mexican Americans are 4.5 to 6.6 times more likely to suffer from end stage renal 

disease than any other group (ADA, 1999).   

The Economic Impact of Diabetes 

 Based on the numerous complications associated with uncontrolled diabetes (e.g. 

hypertension, dyslipidemia, cardiovascular disease, etc.), the costs for treating these 

complications are extremely high.  The global costs of diabetes are approximately 2-3% 

of the total health care costs in every country (Jonsson, 1998).  Also, the economic 

impact of diabetes is influenced by the overall economic development of the health care 

system in the country.  Jonsson also reported that the cost of the disease is directly related 

with the age of diagnosis, with undiagnosed or late diagnosed diabetes being associated 

with greater of complications (e.g. retinopathy, nephropathy, cardiovascular disease) 

which in turn lead to higher treatment costs.  Clark (1998) reported that data from the 

ADA indicates that diabetes is associated with higher rates of hospitalizations as well as a 

higher incidence of angina, renal failure, blindness, myocardial infarction and non-

traumatic amputations.  Finally, over 160,000 people per year die from diabetes related 

complications in the United States (Jonsson, 1998). 

Research conducted by Selby, Ray, Zhang, and Colby (1997) examined the excess 

cost of medical care associated with diabetic patients specifically in a managed care 

organization in the United States.  Selby and colleagues compared the medical costs of 

diabetics versus non-diabetic control subjects over a one-year period.  They found that 

individuals with diabetes incur over $3,494 per year more than the control subjects.  This 

is more than 2.4 times the cost of a matched control subject and this amounts to an excess 

of $282.7 million a year (Selby et al., 1997).  Also, approximately $1 of every $6 health 
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care dollars is spent on diabetes.  Much of the excess cost was associated with more 

inpatient care, prescriptions, office-based follow-up care and individuals over the age of 

45.  Mokdad et al. (2000) reported that in 1997, the total health costs associated with 

diabetes exceeded an estimated $98 billion.  These researchers have shown in a one-year 

period the high costs associated with this illness, thus prevention, early detection and 

continuous comprehensive treatment is important.   

 Direct treatment costs associated with diabetes have also been calculated.  

Herman and Eastman (1998) reported the direct costs associated with intensive treatment 

of both Type 1 and Type 2 diabetes.  The authors determined that for diabetes treatment, 

actual treatment costs for intensive therapy were greater than conventional therapy, but 

that the potential savings from preventing and/or delaying long-term complications 

outweighs the costs (Herman & Eastman, 1998).  With respect to Type 2 diabetes 

specifically, the researchers used complex economic modeling systems to determine the 

financial cost savings.  The model predicted that intensive treatment for Type 2 diabetics 

resulted in increased survival and quality of life.  Although the comprehensive therapy 

for Type 2 patients cost approximately $40,000 more than the standard therapy, the 

difference was offset by the reduction in lifetime complications (Herman & Eastman, 

1998).  Furthermore, when the total lifetime costs of treatment for Type 2 diabetics was 

calculated, the amounts were comparable for both standard and intensive treatment 

($100,000 and $120,000, respectively; Herman & Eastman, 1998). 

What is Type 2 Diabetes? 

 Diabetes is a disease of the endocrine system that is characterized by an increase 

of plasma glucose concentrations.  Diabetes is diagnosed if an individual’s fasting plasma 
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glucose concentration is greater than or equal to 126 mg/dL or a random glucose of 

greater than or equal to 200 mg/dL.  There are two main pathophysiologic defects that 

cause an increase in plasma glucose levels to occur: impaired insulin secretion and 

insulin resistance.  Glucose acts as fuel for the cells of the body and is broken down from 

carbohydrates that are ingested as food.  An increase in plasma glucose (hyperglycemia) 

postprandial causes insulin to be released.  Insulin then binds to the outer membrane of 

the cell and activates the cell so that glucose can enter the cell membrane.  Type 1 

diabetes (which represents only 10% of all cases of diabetes in the U.S. and is not 

disproportionately increased among African Americans) is characterized by an absolute 

deficiency of insulin secretion by the islet cells of the pancreas due to autoimmune 

destruction (Williams & Pickup, 2001).  This is quite different than the cause of Type 2 

diabetes which is not autoimmune and occurs one of two ways: (1) If there is a relative 

impairment of insulin secretion, plasma glucose levels will rise because it will not be able 

to enter the cell.  (2) Insulin resistance refers to the process whereby the target cells for 

insulin (muscle, liver, and fat) have a reduced insulin sensitivity, i.e. for a given amount 

of insulin, blood sugar is reduced less than expected.   Also, the process that creates the 

precursor to insulin (proinsulin) is impaired leading to an oversecretion of proinsulin and 

its byproducts (Williams & Pickup, 2001). 

Diabetic Complications  

 Over the long-term an increased amount of glucose in the bloodstream can lead to 

cellular damage and many of the diabetes related complications (e.g., retinopathy, 

nephropathy, and neuropathy).  Research has shown that diabetic patients under poor 

control have a higher frequency of microvascular complications and as the duration of 
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diabetes increases, the prevalence of retinopathy, nephropathy, and neuropathy increases 

(Pirat, 1978 as cited in Williams & Pickup, 2001).   

 Retinopathy is the diabetic eye disease that is associated with poor control of 

diabetes.  Due to the high levels of glucose in the bloodstream, retinal blood vessels 

become damaged and a progressive stage of vision loss is experienced.  The first stage of 

retinopathy is associated with the retinal vessels becoming thick.  As the retinal vessels 

become damaged, the body misinterprets the response and there is increased blood flow 

in the retinal area to produce more blood vessels.  These tiny blood vessels cannot adjust 

to this increased blood flow and begin to rupture.  Also, other retinal vessels are 

becoming ischemic.  The ischemia causes growth factors to be released and more vessels 

grow on the surface and overlie the retinal vessels.  This progressive state can lead to a 

slow onset blindness in uncontrolled diabetic patients (Williams & Pickup, 2001).  

Blurred vision is a common symptom that may drive individuals in to see a physician.  

However, Vaughn (2001) found that despite having access to care, African American and 

Hispanic Americans were more likely to delay care if they experienced blurry vision.  A 

limitation of this study is that is unknown in this sample of otherwise healthy military 

males if the blurry vision they are assuming is the same type and/or intensity of “blurry 

vision” associated with retinopathy. 

 Nephropathy is associated with kidney damage at the glomerular level.  The 

glomerular membrane is affected by the increasing capillary pressure between the 

membranes and the loss of negative charge.  The membrane eventually becomes more 

porous as the pores enlarge and more protein (albumin) escapes in the urine (e.g., 

condition is called micro- or macroalbuminuria depending on the severity of protein 
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loss).  The worsening of this condition can lead to proteinuria which in turn leads to end-

stage renal failure and ultimately kidney dialysis or death for the diabetic patient 

(Williams & Pickup, 2001). 

 Neuropathy encompasses a number of diabetic related syndromes.  The 

syndromes fall in the categories of distal symmetrical neuropathies and 

mononeuropathies.  Distal symmetrical neuropathy symptoms include no symptoms, 

numbness, altered sensations (e.g., paraesthesias and allodynia), and pain.  These 

symptoms usually occur in the feet, but the hands or other limbs may be affected.  

Particularly with the feet, sensation becomes lost and a microscopic ulceration can 

become infected without the patient’s knowledge and the worsening infection can lead to 

a non-traumatic amputation.  Mononeuropathy affects a single nerve and its root, but  

many times this condition can be alleviated (Williams & Pickup, 2001). 

 Finally, due to the numerous micro- and macrovascular complication among 

diabetic patients, there are a number of cardiovascular problems that usually arise.  Type 

2 diabetics have a two- to fourfold increased risk of cardiovascular disease compared to 

non-diabetic individuals (Goldbourt, Yaari, & Medalie, 1993; Stamler, Vaccaro, Neaton, 

& Wentworth, 1993).  There is a high incidence of myocardial infarction and stokes 

among diabetics which, in the end, often causes premature death.  There have been a 

number of studies indicating the increased risk of cardiovascular morbidity and mortality 

among diabetic patients.  Specifically, Coutinho, Gerstein, Wang, and Yusuf (1999) 

conducted a meta-regression analysis of the relationship between glucose and the 

incidence of cardiovascular events.   The researchers reexamined data from 20 studies, 

which included over 95,000 individuals with glucose measurements.  They found a direct 
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postitive relationship between initial fasting glucose and postprandial glucose and the 

occurrence of a cardiovascular event within a 12-year period.  In addition, subclinical 

glucose levels were found to increase the risk of an event.   

 With respect to cardiovascular mortality data associated with diabetes, Bjornholt 

and colleagues (1999) conducted a 22-year longitudinal study of approximately 2000 

non-diabetic males to examine cardiovascular mortality.  They found that 53% of 

otherwise healthy men with subclinical levels of glucose tolerance (i.e., fasting glucose 

<110 mg/dL) had died due to cardiovascular disease.  The authors concluded that fasting 

glucose levels in the upper normal range may be predictor of cardiovascular death in non-

diabetic men.  In addition, Saydah, Loria, Eberhardt, and Brancati (2001), after 

examining data from the 2nd NHANES mortality study, found that there was a 15-54% 

greater risk for cardiovascular mortality among individuals with impaired glucose 

intolerance.  In addition, Khaw and colleagues (2001) found that among men, an 

increased in A1c (the generally recognized term for glycohemoglobin; A1c is the 

measure of glycemic control over the previous 2-3 months) was directly related to all 

causes, cardiovascular, and ischemic heart disease mortality (Khaw et al., 2001).  They 

also found that a 1% A1c increase was associated with a 28% increase in risk of death.    

How can it be prevented? 

 Type 2 Diabetes can be prevented in a number of ways.  It has been demonstrated 

in the literature that the prevalence of diabetes is highly correlated with the prevalence of 

obesity (Mokdad et al., 2000).  With over 80% of Type 2 diabetics being obese, truncal 

obesity in particular is associated with Type 2.  Due to the fact that visceral fat (truncal) 
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is more metabolically inactive than peripheral fat and it releases non-estrified fatty acids 

(NEFAs) which cause insulin resistance (Williams and Pickup, 2001). 

 The Diabetes Prevention Program (DPP) research group conducted a 3-year 

randomized control study to examine the effects of diet and lifestyle modifications or 

medication (i.e., metformin) on the incidence of Type 2 diabetes among patients at risk 

for the disease (i.e., patients with an impaired glucose tolerance; DPP, 2002).  There were 

3,234 persons at high risk for Type 2 diabetes in this study.  Participants were 

randomized to one of three conditions: standard lifestyle recommendations plus placebo 

twice a day, standard lifestyle recommendations plus medication twice a day, or intensive 

lifestyle program intervention.  The medication used was an 850mg dosage of metformin 

(e.g., Glucophage).  The standard lifestyle recommendation included written information 

and a 20-30 minute in person individual session about healthy lifestyles.  The intensive 

lifestyle intervention program included maintaining at least a 7% weight loss of initial 

body weight through a healthy low-calorie and low-fat diet, engaging in 150 minutes of a 

moderate physical activity (e.g., brisk walking) per week and completing a 16-lesson 

one-on-one curriculum with a case manager on diet, exercise and behavior modification 

(DPP, 2002).   

 Results from DPP (2002) indicated that participants in the intensive lifestyle 

intervention loss more weight (i.e., both at the end of the 24-week curriculum and at the 

most recent follow-up visit) and had a greater increase in physical activity than 

individuals in the placebo and medication groups up to 2½ years later.  Also, the 

incidence of Type 2 diabetes was 31% lower in the medication group and 58% lower 

intensive lifestyle group as compared to the placebo group.  Finally, the overall mean 
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fasting plasma glucose was less in the medication and lifestyle groups.  DPP 

demonstrated that Type 2 diabetes can be “prevented or delayed in persons that are at 

high risk for the disease.”  The results were similar across both sexes and in all racial and 

ethnic groups.  In addition, lifestyle modifications were more effective than medications 

(DPP, 2002).   

How Can it be Treated? 

 Type 2 Diabetes can be treated with a number of oral and injection medications.  

The medications that can be used to reduce fasting plasma glucose concentrations fall 

into seven main treatment classes: sulfonylurea, non-sulphonylurea secretagogues, 

biguanides, alpha-glucose inhibitors, thiazolidinediones, insulin, and combination therapy 

(Williams & Pickup, 2001).  Each medication works by a different mechanism of action. 

 Standards of Care for Diabetes 

 The Diabetes Control and Complications Trial research group (DCCT) conducted 

a multi-center randomized clinical trial on the effect of intensive treatment on the 

development and progression of long-term complications in Type 1 diabetics (DCCT, 

1993).  The research group randomized 1,441 patients from 1983 through 1989 to either 

the conventional therapy or intensive therapy groups.  For this study, the conventional 

therapy consisted of 1-2 insulin injections per day and the intensive therapy consisted of 

3 or more daily injections or an insulin pump to try to achieve normoglycemia.  The 

patients were followed over an average of 6.5 years.  The purpose of the study was to 

determine if intensive therapy would prevent the development of diabetic retinopathy in 

patients with no retinopathy and if intensive therapy would slow the progression of 
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retinopathy in patients with early signs of retinopathy (DCCT, 1993).  Renal, neurologic, 

cardiovascular, and neuropsychological outcomes were also examined in both groups. 

 All patients in this study were insulin dependent and the age range for this sample 

was 13-39 years.  Results from DCCT indicated that in patients with an absence of 

retinopathy, intensive therapy reduced their adjusted mean risk of development of the eye 

disease by 76% (95% CI 62-85 percent) compared to the conventional therapy group.  In 

addition in the group of patients with early signs of retinopathy, intensive therapy slowed 

the progression of the eye disease by 54% (95% CI 39-66 percent) compared to the 

conventional group.  Also, in both groups (i.e., patients without and with early signs of 

retinopathy), the intensive therapy treatment reduced the occurrence of microalbuminuria 

by 39% (95% CI 21-52 percent) and clinical neuropathy by 60% (95% CI 38-74 percent).   

The DCCT research group successfully demonstrated that intensive therapy in insulin 

dependent patients effectively delays the onset and slows the progression of diabetic 

retinopathy, nephropathy, and neuropathy (DCCT, 1993). 

 Another landmark randomized control study was conducted in the United 

Kingdom starting in 1977 and the results of this 20-year study had a direct impact on the 

standards of care for Type 2 diabetics.  The United Kingdom Prospective Diabetes Study 

(UKPDS) Group examined the impact of intensive therapy versus the standard diabetes 

treatment on diabetes related complications (UKPDS, reported 1998).  Approximately 

5,000 newly diagnosed type 2 diabetics were included in this study.  The ages for this 

sample ranged from 25-65 years and over 94% of the sample had a plasma glucose 

concentrations > 126 mg/dl.  UKPDS was designed to test four levels of treatment: 

conventional policy with initial diet therapy, intensive therapy with sulfonylureas, 
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intensive therapy with insulin, and intensive therapy with metformin.  The difference 

between the conventional and intensive therapy was in the aims.  For conventional 

therapy, the aim was a fasting plasma glucose (FPG) below 15 mmol/L without 

hyperglycemic symptoms and for intensive therapy, the aim was a FPG  less than 6 

mmol/L.  If the individuals in intensive therapy group had FPG > 6 mmol/L, a letter was 

sent from the coordination center with advice on ways to change their treatment.  All 

administered medications were prescribed by a physician and the dosage was based on 

the individual’s level of obesity and fasting plasma glucose levels.  Results indicated that 

there was slight weight gain among individuals on sulfonylurea or insulin medications.  

Patients on the diet therapy alone gained less weight whereas the metformin patients were 

able to maintain their weight over the 9-year treatment period.  However, overall, in the 

short-term, data from UKPDS demonstrated that intensive glycemic control with any of 

the medications was effective in reducing fasting plasma glucose concentrations and over 

the long-term reductions in diabetic related complications were also demonstrated by 

tight glycemic control. 

 The results from DCCT and UKPDS, and the subsequent studies conducted with 

these landmark datasets, have been the basis for the standards of care developed for 

diabetic patients.  There are a number of professional and medical organizations that have 

distributed the standards of care for treatment of diabetes.  Two organizations that have 

been at the forefront of creating and disseminating quality care standards are the 

American Diabetes Association (ADA) and the American Association of Clinical 

Endocrinologists (AACE).  These two organizations have used evidenced-based research 
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results in guiding the treatment guidelines for diabetic patients (e.g., DCCT, 1993; 

UKPDS, 1998). 

 The ADA is a national public organization dedicated to the cause of prevention 

and treatment of diabetes.  A set of standard practices for treatment of diabetes was 

originally approved in 1988 and subsequently revised in 1994, 1996, and 1997 (ADA, 

1998).  The goal of the treatment of diabetes is aimed at lowering blood glucose to or 

near normal levels in all patients (ADA, 1998).  Based on the previously presented 

research data it has been clearly demonstrated that tight glycemic control reduces 

macrovascular and microvascular complications in the short and long term.  The 

guidelines of the ADA (1998) stipulate that all diabetic patients frequently self-monitor 

blood glucose, follow medical nutrition therapy prescription, exercise regularly, and 

adhere to prescribed medications.  Specifically, the ADA has targeted treatment 

guidelines for physicians of Type 2 diabetic patients.  These guidelines include a 

complete medical history, physical examination (which includes body mass index 

assessment, blood pressure, opthalmoscopic, oral, thyroid, cardiac, abdominal, extremity, 

skin, and neurological exams), laboratory evaluations (which include fasting plasma 

glucose levels, fasting lipid profiles, A1c, urinalysis, electrocardiogram, serum creatinine, 

and thyroid function tests), and a detailed management plan (which include 

recommendations for lifestyle changes (i.e. smoking cessation, exercise), annual eye 

exam, patient & family education of self-management by a Certified Diabetes educator, 

statement of short & long term goals, individualized nutrition assessment and medication 

management; ADA, 1998). 
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 AACE is a national association of clinical endocrinologists.  The AACE 

developed in 1994 an initial set of guidelines for patients and physicians in the care of 

diabetes.  There have been subsequent revisions of the guidelines that have incorporated 

the latest research for improving the health of these patients.  The AACE guidelines state 

that the physician should help guide the patient in their own self-management of their 

disease (AACE, 2000).  

Burden of Diabetes from the Patient’s View 

 The AACE guidelines advocate for patients to be able to manage a diverse body 

of health professionals, which include (but are not limited to) an endocrinologist, 

ophthalmologist, podiatrist, nutritionist, nephrologist, cardiologist, and pharmacist.  The 

patient must know the role of each of these health professionals in order to avoid or 

ameliorate the effects of diabetes related micro- and macrovascular complications.  In 

addition the patient must monitor their blood glucose daily, exercise, eat right, and 

administer their medications.  This is an enormous responsibility for the patient to 

negotiate through (See chart below; AACE, 2000) and adherence among this patient 

population has historically been difficult.  

Summary of Patient and Physician Responsibilities in Intensive Diabetes Self-
Management System (AACE, 2000) 

 
Patient Responsibilities Physician Responsibilities 

Monitoring of blood glucose Adherence to a system of intensive 
self-management of diabetes 

Exercise program Measurement of outcomes 
Adherence to dietary guidelines Determination of patient satisfaction 
Blood pressure monitoring Maintenance of communication with 

team 
Smoking cessation Development of evaluation programs; 

include safety in taking medications 
and identification of patient 
misconceptions 
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Patient Responsibilities Physician Responsibilities 
Consistent use of aspirin Listening to patient concerns 
Overcoming psychological and other barriers Establishing and maintaining follow-up 

schedule 
Healthy expression of feelings Documentation of patient care 
Foot and eye care Supervision of the patient’s diabetes 

education 
Understanding “targets” for control of blood 
glucose and blood pressure 

Encouragement of patient in use of 
preventive measures and risk reduction 

Communication with physician and diabetes 
care team 

Supervision of proper foot care 
procedures 

Keeping appointments  
Record keeping  
Adherence to medication regimen  
Evaluation of physician and diabetes care team  
Treating and modifying “targets” in 
collaboration with physician 

 

Knowledge of personal glycosylated 
hemoglobin value and its meaning 

 

 
Oral Health and Diabetes 

Diabetic patients are recommended to maintain “good” oral hygiene that includes 

bi-annual dental exams (i.e., at a minimum).  Uncontrolled diabetic patients are at 

increased risk for a number of oral complications including: xerostomia (dry mouth), 

infection, periapical abscesses, poor healing, periodontal disease, candidiasis, gingivitis, 

burning mouth syndrome as well as increased incidence and severity of caries (Vernillo, 

2001).  These diseases and complications are related to the excessive loss of fluids 

through polyuria, microvascular changes and increases in glucose concentrations in the 

saliva (Little, Falace, Miller, & Rhodus, 1997).  Thus, bi-annual dental exams are 

strongly recommended.   

Specifically, work by Sandberg, Sundberg, Fjellstrom, & Wikblad (2000) found 

that Type 2 diabetic patients suffered more from dry mouth and periodontitis than 

matched controls.  They also found that as time with diabetes increased, individuals had 
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more caries.  The authors concluded that there should be a close collaboration among the 

patient, the primary care physician and the oral health professional.    

Quality of Care for Diabetes 

 As previously stated, there are a number of different ways that quality of care can 

be measured.  Primarily in diabetes research, quality of care is associated with adherence 

with standards of care established by evidence-based research.  The Diabetes Quality 

Improvement Project (DQIP) was created by a panel of experts from the following 

organizations: American Diabetes Association (ADA), the Centers for Medicare and 

Medicaid Services (CMS), and the National Committee for Quality Assurance (NCQA; 

DQIP, 2003).  The goal of DQIP was to create a set of diabetic measures for physicians 

to use in order to improve the quality of care delivered to patients.  The set of measures 

was developed based on the underutilization of preventive services (i.e., eye exams, foot 

exams, blood glucose control, blood pressure and cholesterol monitoring) from HMO 

settings (DQIP, 2003).  Data from DCCT have unequivocally demonstrated that optimum 

management of blood sugar levels, complications, as well as prevention focused care 

such as eye, dental, and foot exams reduces complications from diabetes and constitutes 

ideal care for the patient (DCCT, 1993).  However, use of preventive care practices 

among diabetic patients remains at “less than desired levels” (CDC, 2002).  

 Specifically, Martin, Zhang, and Selby (1995) examined physician and patient 

prevention practices, complications and risk factors among approximately 400 Type 2 

diabetic patients (over 45 years old) enrolled in an HMO.  Martin and colleagues used 

patient medical charts and prescription history for their sample.  Surprisingly, they found 

that there were no differences between racial groups in adherence to prevention practices.  
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Specifically, the patients completed 5 of 8 prevention guidelines.  Also, there were no 

racial differences in the types and number of physician referrals among the patients.  

Limitations of the study include the inability of the researchers to assess the impact of 

language barriers on the care based on the small numbers of non-English speakers in the 

sample.  Also, only specific individuals (over age 45, with a diabetes diagnosis over 7 

years) were used, thus limiting the generalizability of the results.     

Ethnic Minorities, Type 2 Diabetes and Health Insurance Status 

 Research in the area of ethnic minorities with diabetes and the impact of health 

insurance status has been scant over the past 40 years.  Researchers are beginning to 

understand the important relationship between health insurance status and minority status 

as related to health.  Recently, there have been a few studies to examine this relationship.  

Harris (1999) examined racial and ethnic differences in health insurance coverage among 

diabetic adults.  Harris used the Third National Health and Nutrition Examination Survey 

(NHANES) data to examine the percentage of diabetic ethnic minorities with health 

insurance.  Data showed that of all individuals with diabetes irrespective of racial 

background, 93% have some form of health insurance and many (52%) had multiple 

sources of coverage.  However, approximately 23% of diabetic Mexican Americans did 

not have health coverage.  Harris also found that race as well as age predicted health 

insurance coverage among diabetics.  Specifically, among individuals between 20-64 

years, Caucasians (91%) and African Americans (89%) were more likely to have 

coverage than Mexican Americans (66%).  Interestingly among this same age group, race 

was a factor among type of health coverage with black men and women more likely to 

have Medicare (public health insurance) versus whites being covered primarily by private 
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health insurance companies.  Harris (1999) concludes that an unanswered question 

remains:  does the sources and nature of health insurance influence health outcomes 

among diabetic patients?  In order to further understand the impact of race/ethnicity on 

health care utilization and quality, examining individuals with Type 2 diabetes that have 

health insurance is a next step. 

Specific Aims 

 The purpose of this project was to examine the association of ethnicity with health 

care utilization and quality of self-care among insured adults with Type 2 diabetes.  For 

purposes of this study healthcare access was implied by insurance status.  Thus, 

regardless of the type of insurance (e.g., private vs. public), access to care was assumed.   

 Given the extensive literature on health disparities, the central hypotheses of the 

proposed research was that despite “equal” access to healthcare there would be a 

disparity between the health care behaviors engaged in by ethnic minorities vs. 

Caucasians with Type 2 diabetes.  The two specific aims of this project were to examine 

the association of ethnicity with utilization of care among insured individuals with Type 

2 Diabetes and to examine ethnic/racial differences in quality of self-care in Type 2 

diabetes by using the 1998 Medical Expenditure Panel Survey (MEPS) database. 

 

Study Implications 

 If disparities in health care utilization persist among ethnic minorities with health 

insurance, then cultural factors may play a role in deterring individuals from utilizing 

care despite having access.  This finding would suggest that insurance barriers are not the 
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sole cause for delaying and underutilizing of health care resources.  Other latent factors 

may be impeding the health care access process among ethnic minority groups. 

 

Aim One.  Utilization.  The association of ethnicity with utilization of care among 

insured individuals with Type 2 diabetes.    

1. Fewer physician visits.  It was hypothesized that diabetic African American and 

Hispanic Americans would have fewer numbers of visits to a health care provider 

(i.e., outpatient physician visits and optometrist visits) compared to their 

Caucasian counterparts despite health care coverage or type (e.g., Private vs. 

Public). After controlling for potential confounders (i.e., age, family size, annual 

income, type of insurance, employment status, family’s income as a percent of 

poverty line, highest degree achieved, and marital status), African American and 

Hispanics were expected to utilize less care.     

2.  Expenditures.  It was hypothesized that African Americans and Hispanic 

Americans would have lower expenditures for medical care indicating less utilization 

of the health care system.  After controlling for confounding factors, African 

American and Hispanics were expected to utilize less care.  

Rationale for directionality of hypotheses 

It is important to note that although, fewer visits and lower expenditures may be taken 

by some to mean a better quality of care, research in the area of minority health 

disparities has demonstrated that minorities utilize care less frequently thus fewer 

numbers of visits and lower expenditures were considered to be an indicator of poor 

use of the health care system by diabetic patients. 
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Aim Two.  Quality.  Ethnic/racial differences in quality of self-care in Type 2 

Diabetes.    

3.  Time.  It was hypothesized that ethnic minorities, both African Americans and 

Hispanics would have longer time intervals to a preventive health visit/behavior, 

suggesting a poorer quality of their own self-care.  Quality of self-care measures selected 

in the current study were based on the standards of care guidelines disseminated by 

leading organizations in the management of diabetes.  These organizations are: American 

Diabetes Association, American Association of Clinical Endocrinologists and the 

Diabetes Quality Improvement Project.  The recommendations for maintaining quality 

self-care among diabetic patients require that the prevention practices be engaged in at 

minimum once a year and daily medication management adherence (ADA, 1999; AACE, 

2000; DQIP, 2003).  Thus, the length of time since engaging in a preventive care 

behavior (i.e., > 1 year or < 1 year) or receipt of preventive health advice (i.e., yes or no) 

was measured for the following variables:  blood pressure, cholesterol check, physical 

exam, influenza vaccination, nutritional advice, and dental exam. 

4.  Rx Totals and Expenditures.  After controlling for age, family size, annual 

income, type of insurance, employment status, family’s income as a percent of poverty 

line, highest degree achieved, and marital status, it was hypothesized that ethnic 

minorities (i.e., African Americans and Hispanics) would have lower prescription total 

numbers and lower prescription medication expenditures than their Caucasian 

counterparts. Fewer dollars spent on prescription medications would serve as a proxy for 

poorer quality of self-care since medication is part of the treatment guidelines for these 

patients.  It is important to note that there are data on total numbers of prescription and 
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prescription expenditures, however, it is unknown what type of medications the patients 

used. 

RESEARCH DESIGN AND METHODS 

 The Medical Expenditure Panel Survey (MEPS) is a nationally representative 

survey of the U.S. civilian non-institutionalized population (Weinick, Zuvekas, & Drilea, 

1996).  MEPS provides detailed health services data and through MEPS, “the medical 

expenditures and health insurance data of survey respondents can be linked to other 

characteristics such as demographic variables, employment status, economic status, 

health status, and use of health services” (p. 1, Cohen, S., 1996).  In addition, MEPS is 

the only national survey that provides a way to estimate the impact in sources of payment 

for health services among different economic groups as well as racial and ethnic 

minorities.  Data for MEPS were collected at both the person and household level under 

the authority of the Public Health Service Act (Weinick, Zuvekas, & Drilea, 1996).   

There are no unique identifiers associated with the data.  Because the MEPS data is a 

nationally representative sample, there are weightings associated with the data and 

consequently national estimates and generalizations to the U.S. population at large can be 

made from this dataset by using the appropriate statistical package (AHRQ, 1999; 

Brogan, 1998) to account for these weights (i.e., STATA 7.0).  The STATA (7.0) 

program uses the Taylor Series Expansion method (StataCorp, 2001) to “obtain robust 

variance estimators for complex survey data with stratified, cluster sampling with 

unequal probabilities of selection” (American Institutes for Research, 2004).   In addition, 

a complete timeline of the process of using the MEPS data can be found in the appendix 

(See Appendix A). 
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Participants/Case Definitions 

 The sampling frame for the MEPS-Household Component was drawn from 

respondents to the National Health Interview Survey (NHIS), conducted by the National 

Center for Health Statistics (NCHS; Weinick, Zuvekas, & Drilea, 1996).  The NHIS 

provided a nationally representative sample of the U.S. civilian noninstitutionalized 

population, with an oversampling of Hispanics and African Americans, individuals with 

functional impairments, children with limitations of activity, individuals predicted to 

incur high medical expenditures and individuals predicted to have incomes less than 

200% of the poverty level (Cohen, S., 1997).  A subsample of 10,500 households was 

drawn from the NHIS sampling frame for the initial 1996 MEPS-HC panel.  Every five 

years the Household Component (HC) sample size has been increased (Weinick, 

Zuvekas, & Drilea, 1996).  Based on the large number of households interviewed and the 

representative sample design, the strength of this type of design is that it allows 

weightings to be used to make national estimates.  Weights are provided at the person-

level and family-level. 

The larger 1998 MEPS database (N=24,072) was used for this study.   From this 

database, data were extracted for adult individuals between the ages of 21-64 with health 

insurance and an ICD-9 diagnosis of Type 2 diabetes.  No children were included in this 

study (i.e., persons younger than 21 years).  This research is focused on adults with health 

insurance and Type 2 diabetes and children are dependents and do not carry their own 

independent health insurance.  They may qualify for health insurance programs only 

based on their parent or guardian’s employment or income.  In addition, individuals 

above 65 years were excluded from this study based on their eligibility for Medicare.  
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Although, Medicare is another public health insurance program, the structure of the 

Medicare program is different from Medicaid; and all individuals irrespective of financial 

need are eligible.  Also, individuals over 65 years many times have more co-morbid 

illnesses, which may increase utilization of care.   

Finally, individuals with and without diabetic complications were included in this 

study.  The 5-digit ICD-9 diagnosis codes used in this study were as follows: 250.00 for 

Type 2 Diabetes without complications and 250.02, 250.10, 250.12, 250.20, 250.22, 

250.30, 250.32, 250.62, 250.92, 250.70, 250.40, 250.42, 250.72, 250.50, 250.80, 250.52, 

250.82, 250.60, and 250.90 for Type 2 Diabetes with Complications.  In order to increase 

the sample size, individuals with and without complications were included in this study.  

No one was excluded based on gender and ethnicity.   

Procedure 

Overview of Data Collection & Procedure for the MEPS Survey 

 The MEPS survey is made up of four components.  These components are: 

Household, Medical Provider, Insurance, and Nursing Home.  Each component of the 

MEPS survey collects more detailed information on the specified topic.  A brief 

description of the latter 3 components can be found in the Appendix (See Appendix B).   

The component that was used in the present study was the Household Component 

(HC), which is the largest component of the MEPS survey.  Household interviews were 

conducted using computer-assisted personal interviewing (CAPI) technology.  

Individuals were consented prior to entering the study.  Participants were asked for each 

medical event, “what was the specified main medical condition/reason for the health care 

visit?” (Weinick, Zuvekas, & Drilea, 1996).  The verbatim responses were reviewed and 
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assigned ICD-9 codes by trained coders.   Survey data were collected by mail from both 

the household respondent and medical provider (Weinick, Zuvekas, & Drilea, 1996).  

Individuals were paid $5 for completing the mail survey.  

 The Household Component (HC) of the MEPS collected detailed data on 

demographic characteristics, health conditions, access and utilization of care, charges, 

payments, health insurance coverage, income and employment (Weinick, Zuvekas, & 

Drilea, 1996).  The variables used in the present study are detailed in the measures 

section (p.46).  The HC used an overlapping panel design in which data were collected 

through a preliminary interview followed by a series of five rounds of interviews over a 2 

½ -year period (Weinick, Zuvekas, & Drilea, 1996).   Each interview lasted from 2-10 

hours (average interview- approximately 4 hours) and data were collected by computer-

assisted interview.  Individuals were paid $30 for each interview with a maximum 

payment of $150 for completing all five rounds of interviews.  A more detailed 

description of the MEPS Household Component Survey procedure can be found 

elsewhere (See Cohen, J., 1997 & Cohen, S.B., 1997; Appendix C and D).   

Accessing the MEPS Database 

Researchers that require more specific data than that released to the general public 

are required to submit a proposal to the Agency for Health Care Research and Quality 

(AHRQ) for approval.  Approval was obtained for the present study.  Part of the approval 

process included being prior approved by the sponsoring university (See Appendix E).  

Another part of the approval through AHRQ required the researcher to read, agree, and 

sign the “CCFS Data Center User Guide”(See Appendix F).  Upon receipt of approval 

from AHRQ (See Appendix F), the specified data were released to the researcher only in 
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the Data Center (which is a physical space located at AHRQ in Rockville, MD).  The 

restricted data files that were released only in the data center contained information that 

was not released to the public.  These “restricted” data files contained geographic 

variables at a lower level than released for public use and more detailed condition 

information consisted of unedited database segments not yet prepared for public release.  

“The restricted data sets do not contain information that would directly identify a 

respondent (name, social security number, street address)” (AHRQ, 2002). 

In order to further insure and protect the confidentiality of respondents, the 

environment of the Data Center was monitored.  Researchers were only allowed access to 

the information that they requested in relation to their project.  Materials were not 

removed from the Data Center until they were reviewed and approved by the Data Center 

staff.  Only summary output (e.g., tables, regression equations, parameter estimates) were 

allowed to be removed from the Data Center.  Micro data files were not removed from 

the Data Center (AHRQ, 2002). 

Risks/Benefits 

 Risks associated with this study were minimal.  Although data were collected at 

the person and household level, there were no unique identifiers (i.e., to identify an 

individual respondent) associated with the data released to the public.  The data were 

collected by AHRQ under the authority of the Public Health Service Act.  All of the data 

were edited and published in accordance with the confidentiality provisions of this act 

and the Privacy Act. 

Measures 

Overview of Measures within MEPS Database 
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The Household Component of the MEPS database contained 44 subsections 

(AHRQ, 2001).  Each subsection probed a different aspect related to the respondent’s 

health care (e.g., medical provider visits, prescription expenditures).  Based on the scope 

and purpose of this project, four subsections were extracted from the larger Household 

Component (HC) survey:  Demographic Information, Medical Provider Visits, Preventive 

Care, and Health Insurance.  From each of these subsections, questions were extracted for 

detailed analysis.  Copies of the targeted variables for this project are included in the 

appendix (See Appendix G).  Comparisons were made by ethnicity, gender, age category 

and insurance type.   

Based on the way the MEPS survey was designed and the way the data were 

collected, many of the variables were used as proxy measures of utilization and quality of 

self-care.  Specifically, health care visits were used to indicate utilization.  However, 

financial data such as expenditures and medical charges were also used as a proxy 

measure that indicated direct utilization of the health care system.  For proxy measures of 

quality of self-care, time since engaging in the preventive health care visit/behavior (i.e., 

>1 year or <1 year) and preventive health care expenditures were used an indication of 

quality of self-care for the individual.  That is, if an individual with Type 2 diabetes 

engaged in these recommended health care visits/behaviors (e.g., yearly blood pressure 

check, cholesterol check, physical exam, etc.), they were engaging in quality self-care. 

Case Definition 

 Medical Conditions.   Data were included in the present study based on the 

following 3 inclusion criteria: a 5-digit ICD-9 diagnosis of Type 2 diabetes (i.e., Type 2 
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diabetes with and without complications), age between 21-64 years, and health insurance 

coverage (i.e., Public or Private coverage).   

Independent Variables 

 Demographic Information.  Each household respondent was asked to report 

information on race/ethnicity, gender, age, family size, marital status, education, 

employment status, occupation type, income, Census region, perceived mental and 

physical health status (See Appendix G).  These variables are briefly described and 

defined below:   

 Race/ethnicity: Caucasian, African American and Hispanic data were extracted. 

 Age/Age Categories: Age data were collected in years. However, in order to 

analyze differences between age groups, the data were collapsed into five different age 

categories (i.e., 21-29, 30-39, 40-49, 50-59, 60-64).   

 Family Size: The number of persons per family unit was collected for each 

MEPS participant. 

 Education: Data were collected on the total years of education and the highest 

degree achieved. 

 Employment Status: Data were collected on whether the individual was 

employed or unemployed. 

 Occupation:  Type of occupation was classified.  There were 12 job categories 

including the following: professional, managerial/administrative, sales worker, clerical 

worker, craftsmen/foremen, operatives, transport operatives, service workers, non-

farming laborers, farm owners/managers and unclassifiable occupations.   
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 Income:  The individual’s annual income was collected in U.S. dollars.  In 

addition, the family’s income was derived by constructing person-level total income 

comprising annual earnings from wages, salaries, bonuses, tips, commissions; business 

and farm gains and losses; unemployment and workers’ compensation; interest and other 

sources of income excluding tax refunds ad capital gains.  Person level incomes were 

then summed over family members to yield the family-level total.  Then, family-income 

was divided by the applicable poverty line (i.e., based on family size and composition) 

and categorized as a percentage of the poverty line.  The five categories were as follows: 

1-negative or near poor (i.e., less than 100%), 2-near poor (i.e., 100% to less than 125%), 

3-low income (i.e., 125% to less than 200%), 4-middle income (i.e., 200% to less than 

400%), or 5-high income (i.e., greater than or equal to 400%). 

 Census Region:  Census region was collected for the four main areas of the U.S.: 

Northeast, Midwest, South, and West. 

Perceived Mental and Physical Health Status:  Participants were asked to rate 

their mental and physical health status independently.  There were 5 rating categories for 

each of these variables: excellent, very good, good, fair and poor. 

 Health Insurance.  The Health Insurance subcomponent (See Appendix G) probes 

household respondents’ knowledge of their type of health insurance plan.  For purposes 

of this study access to care was implied by having health insurance, whether private or 

public coverage.  Health insurance type was categorized as either public or private 

insurance.   

 Dependent Variables 
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 Medical Provider Visits and Expenditures.  From the HC, data were extracted on 

the number of outpatient provider visits and health care charges for 1998.  Specifically, 

the medical provider visit variables that were examined in this study were: 1) # of 

outpatient physician visits and 2) # of office-based optometrist visits.  In terms of medical 

provider expenditure data, the following variables were extracted: 1) total amount for 

health services in 1998, and 2) the total amount paid out-of-pocket by self/family for 

medical expenses in 1998 (includes co-pays and over-the counter medications). 

  Preventive Self-Care.  The Preventive and Alternative Care subcomponent (See 

Appendix G) assesses the length of time since the household respondent engaged in a 

preventive health visit/behavior.  Length of time since last preventive health 

visit/behavior was collapsed into two time categories: <1 year and >1 year and receipt of 

preventive health advice was collapsed into yes or no.  The following preventive health 

variables used in this study are briefly described below:   

Blood pressure: Time since last blood pressure check, <1 year or >1 year. 

Cholesterol:  Time since last cholesterol check, <1 year or >1 year. 

Physical exam:  Time since last complete physical exam, <1 year or >1 year. 

  Influenza vaccination: Time since last influenza vaccination, <1 year or >1 year. 

Nutritional advice: Receipt of nutritional advice, yes or no. 

Dental exam: Time since last dental exam, <1 year or >1 year. 

 Prescription (Rx) Totals & Expenditures.  Total number of Rx medications, total 

amount paid out-of-pocket for Rx, and the Rx expenditures for 1998 were collected for 

each individual.   It is important to note that the way that the MEPS data are collected; 

the total numbers of Rx medications in this dataset are not differentiated.  That is, all 
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refills are included.  For example, it is unknown whether the total Rx medication number 

indicates one Rx medication refilled a number of times or three distinct Rx medications 

refilled a number of times.  Finally, it is unknown whether the medications filled or 

refilled are for diabetes.     

Data Analytic Procedure 

 The MEPS data is a complex survey design that over sampled specific target 

populations (i.e., African American and Hispanic Americans) and used cluster and 

stratified sampling.  Based on this design, STATA (v.7), a statistical package that 

corrects for the non-random sample design, was used so that the appropriate standard 

error estimates could be calculated (Brogan, 1998; StataCorp, 2001).  This program 

accounts for weightings. The weightings can be used to make national estimates.  A copy 

of the program for extracting the data can be found in the Appendix (See Appendix H). 

Analytic Strategy 

The categorical data were analyzed by race, gender, age group and insurance type 

using chi-square analyses.   These categorical data were collapsed into one of two 

response categories: “yes” vs. “no” or  “>1 year” vs. “<1 year”.   Responses of –1 (i.e., 

not applicable), -9 (i.e., not ascertained) were coded as 2 (i.e., either “no” or “>1year”) 

depending on the response set for the type of question.   

Regression analyses were used to examine the association of race among the 

continuous variables (e.g., physician visits, medical expenditures, and Rx expenditures).  

Race was dummy coded with Caucasians as the reference group.  Potential confounders 

were controlled for in all regression analyses after determining if there were significant 

differences between the groups on demographic characteristics.  Based on the non-normal 
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distribution of the visit and expenditure data (i.e., positive skewness), data were log 

transformed to meet the normality assumption of dependent variables in regression 

analyses (Kleinbaum, Kupper, Muller, & Nizam, 1998).  Log functions were then entered 

into the regression model.   Finally, all data are presented in Table format.  Key 

relationships are also depicted as Figures. 

Results 

Study Sample 

 The sample size for Panels 1 and 2 of the 1998 MEPS dataset was 24,072 

participants.  Approximately half (53.4%; 12,854 participants) of the sample was between 

the age of 21 and 64.  

 Of the 1180 individuals with a 3-digit ICD-9 diagnosis of 250 (i.e., diabetes 

mellitus), only 506 (42.9%) met the case definition for the current study.  All subsequent 

analyses were conducted with this subsample (n=506).   

Demographic Characteristics 

 The dataset contained 226 (46.3%) males and 280 (53.7%) females (See Table 1).  

There were 292 (57.7%) Caucasians, 96 (19.0%) African Americans, and 118 (23.3%) 

Hispanic Americans (See Table 1).  The mean age for the overall sample was 50.9 years 

(95% CI 49.7-52.0).   Less than 1% of the variance in age is explained by race (p=.65).  

Thus, there is no difference between the ethnic groups in mean age (See Table 1).  There 

were no differences by race among the age categories (χ2(8)=105.81, p=.85; See Table 

2).   

Insurance Type 
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 Sixty-nine percent (n=347) of the sample had private health insurance and 31% 

(n=159) had public insurance coverage.  There were significant differences by race in 

insurance type ((χ2(2)=1099.38, p<.05; See Table 3 & Figure 1).  Forty percent of 

African Americans and 36% of Hispanics had public health coverage compared to 16% 

of Caucasians.  There were statistically significant gender differences by coverage type 

with 29% of women having public coverage compared to only 16% of men 

(χ2(1)=522.29, p<.001; See Table 4 & Figure 2).  Among males and females separately, 

there were significant race differences by insurance type.  Twenty-seven percent of 

African American and 21% of Hispanic males had public insurance compared to only 

13% of Caucasians (χ2(2)=420.52, p<.05; See Table 5 & Figure 3).   In addition, 48% of 

African American and 46% Hispanic females had public health coverage compared to 

only 20% of Caucasian women (χ2(2)=1564.41, p<.05; See Table 6 & Figure 4).    

 Marital Status 

 Sixty percent of the sample was married and 16% of the sample was divorced and 

14% were single/never married.   Seven percent were widowed and only 3% were 

separated.  There were statistically significant differences by race and marital status with 

36% of African Americans being married compared to 66% Caucasians and 57% 

Hispanics being married (χ2(8)=1077.41, p<.05; See Table 7 & Figure 5).  Also, 50% of 

African Americans in this sample indicated that they were divorced (27%) or never 

married (23%; See Table 7 & Figure 5).  Results remained the same among privately 

insured individuals with 23% of African Americans being married and over 45% being 

either divorced (23%) or single (18%) compared to 20% of Caucasians and 31% of 

Hispanics (χ2(8)=495.20, p<.05; See Table 8 & Figure 6).  Finally, there was no 
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difference by race in marital status among the publicly insured (χ2(8)=1824.10, p=0.17; 

See Table 9). 

Family Size 

The overall mean family size for the sample was 2.6 persons (95% CI 2.42-2.74).  

There were statistically significant differences among the groups in family size with 3% 

of the variance being explained by race (p<.05).  Hispanics had the highest mean number 

of family members (M=3.3 persons, 95% CI 2.89-3.74) compared to Caucasians and 

African Americans (M=2.5 persons, 95% CI 2.32-2.63; M=2.5 persons, 95% CI 1.96-

3.11, respectively).  There was a statistically significant difference in the family size of 

Hispanics and Caucasians (t(315)=3.52, p<.05).  The data were also analyzed by 

insurance type and there was no statistically significant difference in family size (t(317)=-

.64, p=.52). 

Education 

The overall mean number of years of education for the sample was 12.30 years 

(95% CI 11.98-12.61).  There were statistically significant differences among the groups 

in the number of years of education with 6% of the variance in being explained by race 

(p<.01).  Specifically, Caucasians and African Americans had the highest mean number 

of years of education (M=12.64 years; 95% CI 12.29-12.98), 12.24 years (95% CI 11.71-

12.76), respectively) and Hispanics had the lowest (M=10.29 (95% CI 9.09-11.49)).  

Comparing minority groups to Caucasians as the reference group, there were no 

statistically significant differences between the majority group and African Americans in 

years of education (t(315)=-1.31, p=.19).  However, Hispanics had fewer years of 

education when compared to Caucasians (t(315)=-3.67, p<.05).  When data were 
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analyzed by gender, there was a statistically significant difference in the number of years 

of education.  Women had significantly less years of education than men (M=11.74, 95% 

CI 11.32-12.17; M=12.93, 95% CI 12.52-13.35; respectively, t(317)=-4.08, p<.01).   

Finally, when data were analyzed by insurance type, there was a statistically significant 

difference in the mean years of education, with publicly insured individuals having 2.82 

fewer years of education than those privately insured (t(317)=-7.03, p<.01).  

Data were collected on highest degree achieved.  Approximately 50% of the 

individuals in this sample had a high school diploma.  There were statistically significant 

differences by race in the highest degree achieved (χ2(12)=1816.42, p<.05; See Table 10 

& Figure 7).   Specifically, 55% of Caucasians had a high school degree compared to 

31% and 34% (respectively) of African American and Hispanics.  In addition, minority 

groups were more likely to have no degree (42% and 44%, respectively) when compared 

to Caucasians (15%).   

Chi-square analyses among privately insured individuals also revealed significant 

differences by race in the highest degree achieved (χ2(12)=835.30, p<.05; See Table 11 & 

Figure 8).  Among the privately insured 22% of African American and 25% of Hispanic 

individuals had no degree, compare to only 10% of Caucasians.    Chi-square analyses 

among the publicly insured could not be conducted because a large portion of the cells 

had zero cell counts.   

Employment and Occupation 

 Two-thirds of the individuals in this sample were employed.  However, there were 

significant differences by race in employment status (χ2(2)=332.73, p<.01).  Fifty-four 

percent African Americans and 42% Hispanics were unemployed compared to 36% of 
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Caucasians (See Table 12 & Figure 9).   When gender by employment status was 

analyzed among the groups, 29% of Caucasians and 32% of Hispanics males were 

unemployed compared to 53% of African American males being unemployed 

(χ2(2)=519.09, p<.05; See Table 13 & Figure 10).  There were no significant differences 

by race in employment status among women (χ2(2)=189.86, p=.26; See Table 14).  Also, 

data were analyzed by insurance type and there were no differences by race in 

employment status among the privately insured (χ2(2)=0.68, p=.99; See Table 15).  

However, differences were found by race in employment status among the publicly 

insured (χ2(2)=1002.69, p<.05; See Table 16 & Figure 11).   A greater percentage of 

Caucasians (20%) and Hispanics (30%) were employed compared to African Americas 

(4%). 

 Of the individuals that were employed, data were also collected on occupation 

type.  There were significant differences by race in occupation type (χ2(22)=1831.25, 

p<.01; See Table 17 & Figure 12).  It is important to note that Pearson’s statistic accounts 

for sparse and non-sparse tables (Stata 7.0, 2001).  One third of African Americans had 

clerical jobs compared to less than 12% of Caucasians and 14% Hispanics having that 

type of job.  Also, 30% of African Americans and 23% of Hispanics were service 

workers compared to 19% of Caucasians in this same job type.  Specifically, more 

Caucasians (34%) were in professional/managerial occupations compared to African 

Americans and Hispanics (13%, 19%, respectively).   

 Income 

 The mean income of the overall sample was $22, 804 (95% CI 20483-25125; See 

Table 18). There were significant differences among the groups in annual income with 
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Caucasians having the highest total income (M=$25,006, 95% CI 21957-28056).  

Hispanics were in the middle with a mean annual income of $19,843 (95% CI 14710-

24975).  African Americans had the lowest (M=$15,852 (95% CI 13326-18378).  Three 

percent of the variance in annual income can be explained by race.  There was a 

statistically significant difference in the annual income of Caucasians and African 

Americans (t(315)=-4.35, p<.05).  However, there was not a statistically significant 

difference in the annual income between Caucasians and Hispanics (t(315)=-1.70, p=.09).  

When income data were also analyzed by gender, men (M=$28,952, 95% CI 24673-

33231) made significantly more money annually than women (M=$17,496, 95% CI 

15057-19936; t(317)=-4.47, p<.05).  Finally, when income data were analyzed by 

insurance type, there was a statistically significant difference in total person’s income 

(t(317)=-11.06, p<.01), with publicly insured individuals earning $17,996 less than their 

privately insured counterparts. 

Data were also collected on the family’s income as a percent of the poverty line 

with five poverty categories ranging from negative/poor to high income.  Overall, 64% of 

this sample was in the middle to high-income category and 20% of the sample were in the 

poor or near poor category.  Fifteen percent of the sample was in the low-income 

category.  There were significant differences by race in the percent of family’s income 

compared to the poverty line (χ2(8)=2756.25, p<.05; See Table 19 & Figure 13).  

Specifically, over half of ethnic minorities had incomes that were low, poor or near poor 

compared to approximately 20% of Caucasians.  In addition, almost 40% of Caucasians 

had an income in the high category compared to 27% of Hispanics and only 13% of 

African Americans having a similar high income.   The same race differences remained 
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among those with private health insurance only (χ2(8)=1063.41, p<.05; See Table 20 & 

Figure 14) as well as those with public insurance (χ2(8)=3533.88, p<.05; See Table 21 & 

Figure 15).  When the income data were analyzed by gender, differences were found 

(χ2(4)=970.59, p<.05; See Table 22 & Figure 16).  Forty-two percent of men had 

incomes in the high category compared to 25% of women.  In the lower income 

categories women were over represented, with 5% in the poor, 20% in the near poor 

category compared to 3% of males in the poor category and 12% of males in the near 

poor category. 

Census Region 

Over 40% of the overall sample lived in the South.  Twenty percent lived in the 

Midwest and Northeast, respectively and 15% lived in the West.  Differences by race 

were found for census region with 55% of African Americans living in the south 

compared to 41% and 38% of Caucasians and Hispanics, respectively (χ2(6)=1623.32, 

p<.05; See Table 23).  Also, fewer Hispanics (9%) lived in the Midwest compared to 

African American and Caucasians (19%, 25%, respectively).   Thirty-nine percent of 

Hispanics lived in the West compared to only 13% and 7% of Caucasians and African 

Americans (respectively).   Among those with private health insurance, 20% of 

Caucasians and African Americans lived in the Northeast compared to only 10% of 

Hispanics (χ2(6)=1123.66, p<.05; See Table 24 & Figure 17).  There were no differences 

among those with public coverage (χ2(6)=2229.55, p=0.10; See Table 25). 

 Health Status 

 Self-reported health and mental health status were examined by race, gender, 

insurance type and age category.  In terms of health status, 40% of the individuals rated 
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their health as either “fair” or “poor.”  Less than one-quarter of the sample rated their 

physical health as very good or excellent.  There were no statistically significant 

differences by race in self-reported physical or mental health status (χ2(8)=591.74, p=.22; 

See Table 26; χ2(8)=584.07, p=.18; See Table 27, respectively).   Also, there were no 

differences by gender in ratings of physical health status (χ2(4)=94.58, p=.84; See Table 

28). 

However, there were differences in self-reported physical health status among 

individuals with different insurance types (χ2(4)=2033.22, p<.05; See Table 29 & Figure 

18) .  Specifically, of those individuals with private coverage, over a third rated their 

health as very good (21%) or excellent (7%) compared to less than 11% of publicly 

insured individuals giving that rating.  More publicly insured individuals rated their 

health as fair or poor (See Table 29 & Figure 18).   

The data were analyzed by age category to determine if there were differences 

between younger and older individuals.  There were statistically significant differences 

among age categories in perceived health status, with older individuals (i.e., 50-59, 60-

64) classifying their health as fair or good compared to younger age groups (i.e., 21-29, 

30-39, & 40-49) classifying their health as good to excellent (χ2(16)=1408.09, p<.05; See 

Table 30 & Figure 19).   

 Overall, in terms of mental health status, over 80% of the sample gave a rating of 

good to excellent.  For mental health status by insurance type, there was no statistically 

significant difference by race among those with private health coverage (χ2(8)=214.15, 

p=.71; See Table 31).  There was a statistically significant difference in mental health 

status by race among those with public coverage (χ2(8)=4261.73, p<.05; See Table 32 & 
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Figure 20).  More ethnic minorities rated their mental health in the excellent category.  

Specifically, 15% of African Americans and 40% of Hispanics rated their mental health 

as excellent compared to only 3% of Caucasians.  There were no differences among age 

categories in self-reported mental health (χ2(16)=722.11, p=0.24; See Table 33). 

Specific Aim 1: Utilization: The association of ethnicity with utilization of care 

among insured Type 2 diabetics.    

Hypothesis 1: Physician visits.  After controlling for potential confounders including age, 

family size, person’s total annual income, type of insurance, employment status, family’s 

income as a percent of the poverty line, highest degree achieved, and marital status (See 

Table 34), African American and Hispanics were expected to utilize less care.  Fewer 

outpatient physician visits and office-based optometrist visits were used as proxy 

measures for poorer utilization.  It was hypothesized that African American and Hispanic 

Americans would have fewer numbers of visits to a health care provider compared to 

their Caucasian counterparts despite health care coverage or type (Private vs. Public).   

Physician visits 

Outpatient physician visits and office-based optometrist visits data were collected 

for each individual in the MEPS dataset for 1998.  The overall mean number of outpatient 

physician visits and optometrist visits was less than 1 (M=0.43, 95% CI 0.26-0.59; 

M=0.09, 95% CI 0.05-0.12, respectively).  After controlling for potential confounders, 

there were no differences by race in outpatient physician visit F(10, 307)=1.81, p=.06; 

See Table 35) or optometrist visits F(10, 307)=0.64, p=0.78; See Table 36).  Summary 

regression tables are presented in Tables 35 & 36.   Based on the positive skewness of the 

data, the dependent variable has been log transformed.  The first 8 demographic variables 
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entered into the model were entered as covariates.  Race was dummy coded and 

Caucasians were the reference category.  For example, African Americans are compared 

to Caucasians in overall number of outpatient visits and there is no difference in the 

number of visits between the groups controlling for the eight previous demographic 

variables.  There were also no differences by gender in the mean number of outpatient 

visits (t(317)=0.02, p=0.98) or in the mean number of optometrist visits (t(317)=0.91, 

p=0.36). 

Hypothesis 2:  Expenditures.  It was hypothesized that African Americans and Hispanic 

Americans would have lower expenditures for medical care indicating less utilization of 

the health care system. 

Expenditures 

Total amount for health services for 1998 was collected at the person level.  The 

overall annual amount money spent on health services was $4982 (95% CI 4236.48-

5728.43).  Cases spent as follows: Caucasians-M=$5320 (95% CI 4411.24-6228.91), 

African Americans-M=$4570 (95% CI 2700.76-6441.15) and Hispanics-M=$3525 (95% 

CI 2217.90-4834.07).  After controlling for potential confounders, there was a 

statistically significant difference for race for total amount of health services expenses for 

1998 F(10, 307)=3.62, p<.01; See Table 37) with 10% of the variance accounted for in 

the overall model.  Specifically, race accounted for approximately 3% of the variance in 

total health care expenses.  Specifically, African Americans spent 26% (p<.05) and 

Hispanics spent 28% (p<.05) less than Caucasians for health care services.  

Individuals were asked to report the total amount paid out-of-pocket by 

self/family for medical expenses.  The average out-of-pocket amount was $766 (95% CI 
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672.45-861.31).  After controlling for all potential confounders (i.e., age, family size, 

annual income, insurance type, employment status, family’s income as a percent of 

poverty line, highest degree achieved and marital status), there were statistically 

significant differences by race in the amount paid out-of-pocket, with 2% of the variance 

being explained by race F(10, 307)=3.92, p<.01; See Table 38).  Caucasians spent on 

average $840 (95% CI 726.80-953.55).  African American M=$576, (95% CI 421.02-

731.46) groups spent significantly less than Caucasians (i.e., 50% less) and there was a 

trend for Hispanics M=$605, (95% CI 438.11-773.76) to spend less money out-of-pocket 

for medical expenses than their Caucasian counterparts (t(3307)=-2.24, p<.05 & t(307)=-

1.84, p=.07, respectively).  Women spent on average $100 more than men out-of-pocket 

for medical expenses (M=$813, 95% CI 704.57-923.10; M=$712, 95% CI 563.12-861.85, 

respectively). However, there were no statistically significant differences by gender 

(t(317)=1.12, p=0.26).  

Specific Aim 2: Quality of Self-Care & Preventive Care Utilization: Ethnic/racial 

differences in quality of self-care in Type 2 Diabetes.    

Hypothesis 3:  Time.  It was hypothesized that ethnic minorities would have longer times 

(i.e., >1 yr vs. <1 yr) since engaging in a preventive health visit/behavior, indicating a 

poorer quality of self-care. 

Time: Preventive Self-Care.   

Analytic Strategy: Time since last preventive care health visit/behavior was analyzed by 

race, gender, age category and insurance type for each dependent variable. 

a.  Blood pressure check 
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Ninety-two percent of the overall sample had their blood pressure checked within 

the last year.  Also, there were no statistically significant differences in time since last 

blood pressure check by race (χ2(2)=54.51, p=0.53; See Table 39) by age category 

(χ2(4)=57.15, p=0.73; See Table 40), or by insurance type (i.e., among privately insured 

(χ2(2)=48.58, p=0.51; See Table 41) or among publicly insured (χ2(2)=15.21, p=0.83; 

See Table 42)).  However, differences were found by gender (χ2(1)=429.811, p<.05; See 

Table 43 & Figure 21).  A higher percentage of men (11%) than women (4%) waited 

more than one year to have their blood pressure checked. 

b.  Cholesterol check 

Overall, 78% of individuals had a cholesterol check within the last year.  There 

were no statistically significant differences by race for time since last cholesterol check 

(χ2(2)=8.58, p=0.91; See Table 44) or by age category (χ2(4)=351.92, p=0.15; See Table 

45).  Also, there was no difference by gender (χ2(1)=151.54, p=0.17; See Table 46) or 

insurance type (i.e., among privately insured (χ2(2)=13.11, p=0.82; See Table 47) or 

among publicly insured (χ2(2)=2.97, p=0.97; See Table 48) in time since last cholesterol 

check. 

c.  Physical exam 

Seventy-two percent of individuals had a physical in the last 12 months.  There 

were no statistically significant differences by race χ2(2)=58.79, p=0.48; See Table 49), 

by gender (χ2(1)=87.82, p=0.30; See Table 50), by insurance type (i.e., among privately 

insured (χ2(2)=23.75, p=0.71; See Table 51) or among publicly insured (χ2(2)=8.19, 

p=0.86; See Table 52)) in time since last physical exam.  However, differences were 

found by age category in time since last physical (χ2(4)=351.92, p<.05; See Table 53 & 
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Figure 22).  Specifically, 40% of individuals in the middle age category (i.e., 40-49) had 

not had a physical exam in the last 12 months. 

d.  Influenza vaccination 

Forty-six percent of the sample had an influenza vaccination within the last 12 

months.  There was a trend toward racial differences in time since last influenza 

vaccination (χ2(2)=248.59, p=.07; See Table 54).  There were no differences by gender 

(χ2(1)=47.52, p=0.43; See Table 55), age category (χ2(4)=229.31, p=0.25; See Table 56) 

or race among privately (χ2(2)=80.85, p=0.38, See Table 57) and publicly (χ2(2)=62.84, 

p=0.41; See Table 58) insured individuals in receiving an influenza vaccination. 

e.  Nutritional Advice 

Whether or not the person received nutritional advice was analyzed by race, 

gender and age category.  Ninety-eight percent of insured type 2 diabetics had not 

received nutritional advice.  There were no statistically significant differences by race in 

receiving nutritional advice (χ2(2)=5.55, p=0.91; See Table 59).  There were no 

differences by gender in receipt of nutritional advice (χ2(1)=197.20, p=0.14; See Table 

60).  There were also no differences by race in receiving nutritional advice among those 

privately (χ2(2)=24.84, p=0.73; See Table 61) and publicly insured (χ2(2)=273.06, 

p=0.45; See Table 62). 

f.  Dental Exams 

Dental care data were collected using total dental expenditures for 1998 and time 

since last dental check.  The overall dental expenditure amount for this sample was $112 

(95% CI 68.48-156.24).  After controlling for age, family size, total annual income, type 

of insurance, employment status, poverty status, highest degree achieved and marital 
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status, the log of the dental expenditure data were entered into the regression model and 

analyzed by race.  There was a statistically significant difference for race for dental 

expenses F(10, 307)=5.51, p<.05; See Table 63) with 1% of the variance accounted for 

by race.  For dental care expenses, cases spent as follows: African Americans M=$65 

(95% CI 26.73-105.12), Hispanic Americans (M=$45, 95% CI 21.28-70.03) and 

Caucasians (M=$134, 95% CI 74.29-195.02).     

There were no statistically significant differences in the dental expenditures by 

gender (t(261)=-0.42, p=0.68).  Male expenditures for 1998 totaled $125 (95% CI 39.21-

211.91) and the female expenditures totaled $100 (95% CI 67.68-134.24).   

Additionally, there were statistically significant differences in the mean dental 

expenditures between privately and publicly insured (t(317)=-3.39, p<.01).  The mean 

expenditures for privately and publicly insured were as follows: Private-M=$136 (95% 

CI 79.79-192.95) and Public-M=$30 (95% CI -166.68--44.19).   

Only 31% of individuals in this sample had a dental exam in the last 12 months.   

There were statistically significant differences by race in time since last dental exam 

(χ2(2)=444.58, p<.05; See Table 64).  Only one-quarter of African Americans (19%) and 

Hispanics (26%) had had a dental exam in the last year compared to over a third of 

Caucasians (35%). There was no statistically significant difference by race among 

privately insured or publicly insured in time since last dental exam (χ2(2)=330.90, 

p=0.09; See Table 65; χ2(2)=8.58, p=0.91; See Table 66, respectively). 

Hypothesis 4:  Rx Totals and Expenditures.  It was hypothesized that ethnic minorities 

would have lower prescription totals and lower prescription medication expenditures than 
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their Caucasian counterparts.  Fewer dollars spent on prescription medications would 

suggest poorer quality of self-care. 

Rx Medication Totals 

Prescription medication numbers and expenditures were collected for each person.  

The overall mean number of prescribed medications (including refills) for 1998 for this 

sample was 31.6 (95% CI 28.21-34.88).  The mean number of medications by racial 

group were as follows: Caucasians-M=32.97 (95% CI 28.55-37.39), African Americans-

M=31.05 (95% CI 23.97-38.13), and Hispanics-M=23.84 (95% CI 19.09-27.88).  After 

controlling for the potential confounding variables, the overall regression model was 

statistically significant with the entire model accounting for 13% of the variance in total 

medications and race accounting for approximately 3% of the variance in overall number 

of medications, F(10, 307)=3.34, p<.01; See Table 67).  There was a trend toward a 

difference between the mean number of medications of Hispanics and Caucasians with 

Hispanics having fewer medications (t(307)=-1.80, p=.07).  There were statistically 

significant differences by gender in total number of Rx medications, with women having 

approximately 7 more prescriptions annually than men (t(317)=2.34, p<.02).  Finally, 

there was a statistically significant difference in total numbers of medications (including 

refills) by insurance type (t(317)=3.56, p<.01).  Specifically, publicly insured individuals 

had a total of 13 more prescriptions (including refills) per year than their privately 

insured counterparts (M=42.23, 95% CI 34.78-49.69; M=28.39, 95% CI 25.06-31.73, 

respectively). 

Rx Medication Expenditures 
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Data for two prescription expenditure variables were collected: total Rx expenses 

for 1998 and total Rx expenses paid by self/family for 1998.  The mean yearly cost for 

prescriptions for this sample was $1317 (95% CI 1136.95-1497.07).  There were 

differences by race in yearly costs with cases spending as follows: Caucasians M=$1448, 

95% CI 1208.22-1688.96), African Americans M=$1096, 95% CI 778.65-1413.60) and 

Hispanics M=$842, 95% CI 642.33-1041.84).  Differences by race were found in yearly 

cost F(10,307)=3.10, p<.001; See Table 68) with 1% of the variance being explained by 

race.  Women had approximately $250 more in Rx costs than men.  However, the 

difference was not statistically significant (t(317)=1.51, p=0.13).  As for differences by 

insurance type, there was a statistically significant difference (t(317)=2.21, p<.05), with 

publicly insured individuals (M=$1717, 95% CI 1277.45-2156.83) spending $518 more 

than privately insured (M=$1199, 95% CI 1015.71-1382.31). 

As for amount spent out-of-pocket by self/family, the group mean was $439 (95% 

CI 382.03-497.49).  Cases spent as follows: Caucasians-M=$464 (95% CI 390.06-

538.54); African Americans-M=$397 (95% CI 278.56-516.25) and Hispanics-M=$352 

(95% CI 257.47-448.44). After controlling for confounding variables, the overall model 

accounted for 8% of the variance in out-of-pocket prescription expenses and race 

accounted for 1% of the variance F(10, 307)=2.76, p<.05; See Table 69).  When data 

were analyzed by gender and insurance type, there were no differences in the mean Rx 

medication out-of-pocket amount (t(317)=1.63, p=0.10; t(317)=1.57, p=0.12, 

respectively). 

 In summary, these findings partially confirmed the hypothesis that Hispanics not 

African Americans would have fewer numbers of medications and lower costs than their 
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Caucasian counterparts.  A finding of higher amounts and more medications would 

indicate engaging in better self-care on the part of these groups because they would be 

following the recommendations.   

DISCUSSION 

The present study was based on the premise that insured individuals have access 

to health care.  Despite insurance that provides access, it was expected that African 

Americans and Hispanics would have less utilization of care; lower expenditures for care, 

and would use self-care less frequently.  There were three major findings of this study.  

First, despite having health insurance, low-income individuals with diabetes regardless of 

ethnicity, underutilized care as per recommended care in various clinical guidelines 

(ADA, 1998; AACE, 2000; DQIP, 2003).  Second, there were no differences observed in 

the frequency of prescriptions and expenses for African Americans and Hispanics as 

compared to Caucasians.  Lastly, total health services and out-of-pocket expenses for 

African Americans and Hispanics were lower than their Caucasian counterparts.     

It is important to emphasize that individuals in this sample had lower incomes 

than the general US population.  Many of these individuals were unemployed.  There 

were differences by race on some of the key demographic variables (e.g., marital status, 

income, education, etc.). Research has indicated deleterious associations between some 

demographic variables and health outcomes (e.g., marital status (i.e., being single), Ross, 

Mirowsky, & Goldsteen, 1990; Waldron, Hughes & Brooks, 1996; lower income, 

Williams, 1998; Shi, 2000; lower education, Williams, 1998; Shi, 2000; Shi & Singh, 

2000); however the care received among all groups was not associated with race specific 

differences in care. 
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It is also important to understand the implications of these findings as they relate 

to the U.S. population as a whole.  For this study, the 506 individuals extracted for data 

analyses actually represent a larger U.S. subpopulation of 4,986,605 persons with lower 

incomes, age 21-64 years with Type 2 diabetes.  With over 16 million Americans 

suffering from Type 2 diabetes, the utilization patterns and self-care behaviors of this 

sample can be extrapolated to represent 30% of the individuals living in the U.S with 

Type 2 diabetes.  Ultimately, understanding the utilization patterns of this third of 

diabetics becomes paramount because their “use” or lack of use (i.e., underutilization) of 

care can greatly increase health care costs in the U.S. 

Health Care Utilization Data 

 Overall, it was expected that insured Type 2 diabetic individuals from ethnic 

minority groups (i.e., African Americans and Hispanics) would have fewer visits than 

their Caucasian counterparts; however, there was a low level of utilization among the 

entire sample (i.e., irrespective of ethnicity) for the calendar year 1998.  These findings of 

low utilization are consistent with research in this area documenting the common 

underutilization of recommended guideline-based diabetes care (Saadine et al., 2002) and 

preventive self-care practices among diabetic patients (Beckles, Engelgau, Venkat 

Narayan, Herman, Aubert & Williamson, 1998; Gregg et al., 2001). All individuals 

regardless of ethnic group sought care less than 1 time per year from an outpatient 

physician or optometrist.  This stands in stark contrast to current standards of care for 

diabetics, which recommend 6-9 visits per year.  Thus, this group, as a whole, did not 

utilize care effectively despite having health insurance.  This finding indicates that having 

health insurance may not necessarily be associated with utilization or optimal utilization; 
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corroborating the work of others suggesting insurance coverage alone may not be enough 

to eliminate health disparities (Adler et al., 1993; Bashshur, Homan, & Smith, 1994; 

IOM, 2002).   

 Type 2 diabetics are required by the ADA Standards of Care to have a complete 

physical examination yearly to include glucose levels, skin and foot care as well as blood 

pressure and cholesterol levels.  In addition, they are recommended to visit their primary 

physician at least 2-4 times a year to have their blood glucose control measured (e.g., 

A1c).  Also, it is recommended that diabetic patients have additional members on their 

health care team to manage their disease, and at least 1 visit per year to the following 

health care professionals is strongly advocated: podiatrist, dietician (preferred Certified 

Diabetes Educator (CDE)), nurse educator (preferred CDE), dentist, and an optometrist or 

ophthalmologist.  This translates into 6-9 visits per year, and this could be expected to be 

higher if individuals have complications or poor glucose control.  Early detection of 

complications is paramount in this chronic disease and DCCT (1993) and UKPDS (1998) 

clearly documented the importance of consistent and vigilant care among this group.   

Seventy-two percent of insured Type 2 diabetics had had a physical exam in the last 12 

months.  Although there were no differences by race, type of insurance, and gender; age 

category differences were found.  Specifically, 40% of individuals in the middle age 

category (i.e., 40-49 years), had not had a physical exam.  This finding is surprising 

considering that this age category is at greatest risk for developing or experiencing 

complications (ADA, 1999).    

 At this one visit, individuals appeared to be receiving several key preventive 

exams including blood pressure and cholesterol screenings.  In fact, over 90% of 
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individuals in this study had their blood pressure checked within the last year.   For 

cholesterol screenings, almost 80% of the sample had had a cholesterol check within the 

last year.  These findings are consistent with the recent data presented from the 

Behavioral Risk Factor Surveillance System (BRFSS), which found that there was an 

increase in blood pressure and cholesterol checks among diabetic patients from 1995-

2001 (Okoro, Mokdad, Ford, Bowman, Vinicor, & Wayne, 2004).  These findings also 

suggest that campaigns promoting the importance of blood pressure and cholesterol 

screenings and even a yearly physician exam are working among this patient sample.   

However, utilization still remains less than optimal. 

 Additionally, nutrition consults were essentially ignored with 98% of patients not 

receiving nutritional counseling in the last year.  This percentage is sobering considering 

that diabetics have stringent dietary guidelines and nutrition education is at the 

cornerstone for maintaining health in this population.  Self-monitoring of dietary intake is 

a daily task that diabetics must understand clearly and thoroughly to maintain quality 

self-care.  Again, this finding is surprising, considering ADA guidelines recommending 

yearly nutrition counseling and more frequently if patients are in poor control or 

noncompliant.  This finding may also suggest that perhaps these diabetic patients are not 

receiving care from a diabetes educator, specialist, or diabetes center.  These results also 

suggest that alternatives to conventional nutritional counseling may need to be 

considered. 

 Dental care is another area of concern among diabetic patients and was also 

underutilized.  Individuals with diabetes are at increased risk for gum disease as well as 

abscesses (ADA, 1997).  Therefore, consistent dental checks are important.  This study 
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found that only a third of insured diabetics had had a dental exam in the last 12 months.  

Diabetics, similar to all individuals, are suggested to have dental check once every six 

months.  There were also statistically significant differences by race in dental expenses 

and a trend for race differences in dental charges.  Specifically, Caucasians had almost 

twice the amount of dental expenses as African Americans and Hispanics.  This finding 

demonstrates that there is a disparity in dental care utilization among minority groups.  

These data are consistent with dental data that show that civilian ethnic minorities (i.e., 

African Americans) overall have poorer dental care utilization (Chisick, 1995). Given the 

importance of dental hygiene, particularly among diabetics, specifically, African 

American and Hispanic patients may not be receiving oral care messages.   

 It is also recommended that certain high-risk individuals (e.g., elderly, individuals 

with lung or heart disease, those residing in nursing homes, etc.), particularly Type 2 

diabetics, receive an influenza vaccination yearly (Nicholson, Snacken, & Palache, 

1995).  There were no differences by race in receipt of a flu shot, however; overall only 

42% of insured diabetics had received one.  This finding is consistent with Benjamin and 

Cook’s (1997) report that found that only 52% of diabetics had a flu shot within the past 

12 months.  One explanation for this low percentage could be that Type 2 diabetics are 

not receiving proper education around issues of flu vaccinations and increasing 

awareness around this issue maybe of interest to the health care community. 

 Finally, health status is a very important variable when assessing health care 

behaviors.  Many times examining how individuals perceive their health is a strong 

predictor of their actual health.  As one would expect, younger individuals rated their 

health higher than older individuals.  In terms of insurance type, this study found that the 
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publicly insured rated their health worse than those with private insurance.  This finding 

is consistent with data that indicate that the publicly insured experience poorer health 

outcomes and thus a lower health status.  If individuals are less likely to receive quality 

care, less likely to have a regular source of care, it stands to reason that they maybe suffer 

from poorer health and their perception of their health status is accurate. 

 For mental health status, over 80% rated their mental health as excellent.  

Interestingly, more publicly insured ethnic minorities rated their mental as excellent as 

compared to Caucasians.  This finding could demonstrates that despite being lower in 

SES, having poorer perceived health, minorities are more mentally resilient in the face of 

socioeconomic and health disparities.  OR, this finding could corroborate research that 

has demonstrated that minorities are more likely to likely to ignore mental health 

symptoms (Vaughn, 2001). 

 In conclusion, it seems that this group of individuals only saw their physician 

once a year (i.e., for a physical exam) and for the middle age group they did not even 

adhere to once a year despite all patients having this chronic health condition.  Since 

individuals with Type 2 diabetes are expected to visit their physicians or health care 

professionals 6-9 times per year, this group was clearly underutilizing care.   

All preventive health care requiring an additional physician or clinic visit were 

underutilized (e.g., dentist, nutritionist, and flu vaccines).  Nutrition consults can also be 

seen as requiring another visit if individuals are not receiving their diabetes care in an 

office-based practice or clinic that has diabetes education resources and professionals 

(e.g., Dietitian or Certified Diabetes Educator).  Thus, increasing education of patients 

about the components of quality self-care (i.e., a comprehensive health care team) 
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including nutritional counseling is needed through some type of unique approach (e.g., 

internet communication).  

Health Care Expenditure Data 

Despite similarities in low utilization across all ethnic groups, African Americans 

and Hispanics had lower expenditures for medical expenses as hypothesized.  That is, 

less money was spent (i.e., by all sources of payment including health insurance carrier, 

out-of-pocket, etc.) on ethnic minorities’ health care despite no difference in total number 

of outpatient physician visits.  Based on the low level of use of the entire sample, it is 

easy to assume that these individuals would be higher risk for complications and more 

complications should lead to higher expenditures when the individual finally does access 

the system.  Lower expenditures among minority groups could be the result of many 

factors.  First, as suggested elsewhere, ethnic minorities may not get the same health care 

as their Caucasian counterparts (IOM, 2002).  There has been a wide body of literature 

demonstrating disparate care among ethnic minorities as well as lower SES individuals. 

Explanations for this could include discrimination and general non-adherence due to 

transportation, work, language, or other barriers (IOM, 2002).  Specifically, work by van 

Ryn and Burke (2000) found that physicians rated African American patients as less 

intelligent and less educated and more likely not to follow the doctors’ advice than white 

patients even after the patients’ income and education were controlled.  Discrimination, 

prejudice and bias at the physician level could directly affect the utilization practices of 

these groups.  In addition, understanding the influence of other personnel in the health 

care system (e.g., receptionists, nurses, admitting clerks) and their possible biases and 

behaviors could prove important and may impact the “climate” of the healthcare 
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experience (IOM, 2002) and decrease utilization among disadvantaged and ethnic 

minority groups.  Thus, training all members of the health care system (i.e., providers and 

personnel) in the importance of culturally competent care is of vital importance.   

Second, differences in expenditures could be related to differences in the type of 

providers seen by ethnic minorities.  The IOM report (2002) documents that there has 

been little research on the use of other allied health professionals by ethnic minority 

groups.  If ethnic minority patients were more likely than Caucasian patients to see a 

nurse practitioner than a physician, then their overall health expenses would be lower 

even if the total number of visits were comparable.  Understanding the differences in care 

seeking and barriers faced among all individuals, particularly ethnic minorities is 

important in addressing the problem of health disparities.  

Differences were also found in “out-of-pocket” medical expenses with Caucasians 

spending over $200 more per year.  There are several possible explanations for this.  

First, there may be discrepancy in the coverage of medical expenses based on insurance 

type.  Co-pays, for the same services, may be higher for the privately insured compared 

to the publicly insured.  Since there were more ethnic minorities covered under public 

health insurance, they may have spent less money “out-of-pocket” for the same medical 

expenses.  Another interpretation of this finding is that, Caucasians have more money 

available to spend on medical expenses as a percentage of income because they made 

significantly more money than their ethnic minority counterparts.  Quality diabetic care 

requires consistent use of expensive supplies and equipment (e.g., glucose meters, strips, 

lancets).  Therefore, if insurance carriers do not reimburse individuals, patients may be 

more likely not to purchase these products.  Less spent out-of-pocket for medical 
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expenses may suggest these supplies were not purchased and therefore maintenance of 

quality diabetic care may be compromised.  This finding must be interpreted with caution 

however, because it is unclear from the data what was reimbursed.      

Finally, there were no differences in prescription expenditures (i.e., total Rx 

expenses and out-of-pocket expenses) among the groups.  Interestingly, African 

Americans had the same number of medications as Caucasians.  However, there was a 

trend for Hispanic patients to have fewer medications per year than Caucasians despite a 

lack of differences in expenditures (p=.07).  It is important to note that this finding must 

be viewed with caution because it is unclear from the data whether these Rx medications 

represent the same one medication refilled a number of times over the year or if they 

constitute a number of different Rx medications.   

Study Limitations 

 Although the MEPS database provides a detailed source for data analyses (i.e., a 

large data source with the ability to examine health care use patterns and make national 

estimates), there were a number of limitations with this study, based on the way the 

MEPS data are collected.  First, there was no regular physician label within the data, and 

research has shown that having a regular physician is a more powerful predictor of 

utilization than having insurance (Sox, Swartz, Burstin, & Brennan, 1998).  In the area of 

diabetes research, and the medical community as a whole, continuity of care is important 

in managing any disease.   

  Second, there was no measure of delay, that is, there was no indication of the 

length of time from symptom onset to seeking care.  Knowing the length of time from 

symptom onset to care seeking would help further identify areas for intervention to 

  



 HEALTHCARE UTILIZATION AND ETHNIC MINORITIES 75 

increase care seeking.  Third, it is also unknown if diabetes was the main reason for the 

visit since up to four ICD-9 codes could be listed in the event files.  Fourth, there was no 

indication of the severity of pain or discomfort or even the severity of the illness or co-

morbid illnesses, which may lead to immediate or delayed care seeking.  It would be 

important to know the impetus for the visit, so that health care professionals can educate 

patients about the importance of consistent and frequent care in order to alleviate or 

ameliorate the discomfort that led to the visit.   

 Individuals with an ICD-9 diagnosis of Type 2 diabetes with and without 

complications were used in this study, which may constitute another study limitation.  All 

of these individuals were included because there are a number of different complications 

and sub-ICD codes for these complications and for the purpose of this study, the health 

care patterns of the entire group of Type 2 diabetics was of interest.  However, by 

including individuals with complications in the dataset, interpretation of the results are 

guarded based on the impact complications may have on utilization (i.e., individuals that 

have more complications may use more health care services and have higher health 

expenditures). 

 The overall mean income for the sample was low (e.g., $22,804).  The median 

U.S. income is $42,409 (U.S. Census Bureau, 2002), so sample was below half of the 

U.S. population.  With a low mean income, the data becomes skewed and the 

generalizability of the results can only be attributed to individuals in this income 

category1.   

  Another limitation of the dataset results from the fact that individuals selected for 

MEPS previously participated in the NHIS survey.   Thus, individuals may decline to 
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participate in MEPS based on their experience with NHIS (e.g., too time consuming, 

taxing on participant, etc.,).  Selecting previous NHIS participants provides a source for 

linking the two datasets and is thus efficient in terms of data collection.  However, it 

would be ideal to select a different sample of individuals for MEPS because the MEPS 

participant pool may be biased.   

 In addition to being time consuming and taxing (e.g., 2-10 hour interviews, 5 

times over a 2 ½ year period), low payment of subjects for completing the interviews 

may pose a problem. MEPS participants are paid $30 for each interview with a maximum 

payment of $150.   The amount of time required coupled with the low payment may bias 

the sample towards individuals with lower incomes and those that are unemployed being 

available for the survey.  This could cause a “floor” effect on the expenditure and 

utilization data. 

Also, there is no direct information from the patients’ physician to corroborate 

visits and diagnoses (i.e., patient identifies themselves as diabetic).  Examining the 

validity of the patient’s report would be ideal and although medical provider information 

is collected from the participant’s physician to verify visits and ICD-9 codes, according 

to AHRQ personnel, this data is in a “raw” form and is not available to the public for  

analysis.  In addition, the specific type of physician seen is not recorded in the dataset.   

Given the variety of health care professionals the diabetic patient is recommended to 
____________ 
 
1 After consulting with the data center manager at AHRQ, it was determined that there 
was an income data problem in the 1998 MEPS dataset resulting from a design flaw in 
the questionnaire.  For example, if an individual had not filed income taxes by the time of 
the MEPS interview, they were “skipped” out of the income question. About 30% of 
those who should have been asked the main income and asset questions were incorrectly 
skipped.  This results in increases in missing data regarding income and this missing data 
becomes imputed, which may give an inaccurate description of the income of the sample.   
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visit, knowing the type of health care professional would be important in assessing 

quality of care.  While not the original purpose of the 1998 MEPS survey, direct markers 

of health and management of the disease (e.g., A1c measurement, glucose self-

monitoring behaviors) would be ideal to obtain measures of health outcomes related to 

health behaviors and treatment procedures.  

 Finally, individuals over the age of 64 were not included in this study.  However, 

research has shown that the peak age of onset for diabetes is 45 years (ADA, 1996).  

Thus, individuals in their mid-60’s and older would be at the age for a more advanced 

disease state and might experience more complications.  Thus, leading to increased use 

and expenditures in the health care system.  Future research should examine the use 

patterns and expenses for insured diabetic patients over 65 years.  

 In conclusion, although there are limitations associated with use of the MEPS 

data, the benefits provided by a national dataset (i.e., the ability to make national 

estimates) are important in understanding health care utilization and expenditures among 

target groups and have implications for changes in public policy affecting these 

disadvantaged groups. 

Summary 

 In this study, there was an overall low level of utilization of care regardless of 

ethnicity and differences were found by race in health care expenditures.  It is important 

to note that the demographic characteristics of the sample indicated that most individuals 

had lower incomes, lower education, and were unemployed.  These characteristics 

constitute a lower SES sample and research has shown that individuals lower in 
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education experience discrimination in health care settings (IOM, 2002).  Among 

Hispanics, low utilization was compounded by lower expenditures for health care.  Even 

with the limitations posed by the survey, it seems clear that for these insured Hispanic 

individuals, as well as for African Americans and Caucasians, care was far below the 

profession’s standards for type 2 diabetes. 

Future Directions 

 Many researchers and legislators have suggested providing universal access to 

care (i.e., universal or expanded health insurance; Monheit & Vistnes, 2000), in order to 

alleviate the problems associated with the inverse relationship between SES and health 

(Anderson & Armstead, 1995).  Universal health insurance sounds like a logical solution 

to the problems of the uninsured; however, research has indicated access does not equal 

utilization.  In addition, for racial minorities, health care utilization is lower even when 

social class is controlled (Williams & Collins, 1995).  As in the present study when 

insurance coverage is comparable, some aspects of care are lower in Hispanics and 

African Americans than Caucasians.   

 Zuvekas and Weinick (1999) proffer that increasing health insurance coverage 

would probably improve access to care for Hispanics.  However, the current study as well 

as others has found having insurance coverage does not appear to be enough to eliminate 

the current disparities (Adler et al., 1993; Bashshur, Homan, & Smith, 1994; Mainous, 

Hueston, Love, & Griffith, 1999; Shi, 2000).  In fact, Sox, Swartz, Burstin, and Brennan 

(1998) demonstrated that having a regular physician is a more powerful predictor of 

health care utilization than insurance status.  Consequently, having access to care via 

health insurance does not lead an individual to use that care in a timely and appropriate 
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manner.  There are a number of other factors (e.g., culture, psychological access, beliefs, 

attitudes, etc.) that impinge on use of health care services and increasing insurance 

coverage in order to increase health care access is a complex and multi-faceted issue.  

Health insurance does not insure quality of care or physical health (Eisenberg & Power, 

2000).  

Confronting Health Disparities 

In order to understand health disparities, the disparities must continue to be 

documented among comparably insured individuals.  Delayed health care seeking and 

decreased utilization of health care services among ethnic minorities for preventable and 

treatable disease (e.g., diabetes) constitutes a serious impact on both the cost of health 

care and the disproportionate burden of disease for these individuals.   Thus, delineating 

and understanding the influences on delayed care seeking and underutilization of 

accessible care are of vital importance in future research.  Beginning to examine the 

health beliefs, attitudes, as well as cultural factors that may impact utilization among all 

groups is needed.  Realizing that the “one size does fit all” approach (Sbrocco et al., 

1999) will ultimately not work in the area of health disparities is paramount.  In addition, 

conducting research that embraces the differences of minority groups and uses these 

differences in beliefs and attitudes to promote health should be the direction of future 

research initiatives (IOM, 2002). 

In this sample it was documented that there was an overall low level of utilization.  

This finding may indicate that there maybe a need for new approaches for diabetic 

patients.  If individuals are going less than one time per year, maybe it calls for 

establishing comprehensive diabetic care centers or clinics in local communities, the one 
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visit as a point of intervention for many of the services recommended.  For example, if 

the patient comes once per year, setting up appointments with most health professionals 

(i.e., nurse educator, podiatrist, eye doctor, etc.) for that one visit can be accomplished in 

one setting.  The one visit could be seen as a “teachable” moment for the patient to begin 

to understand the importance of the  “health care team” approach for the long-term 

management of this disease.  

In addition, ethnic (i.e., Hispanics) differences in expenditures point to the fact 

that health insurance status does not guarantee equity of care for all patients.  Less money 

spent on total health expenses and out-of-pocket expenses in African Americans and 

Hispanics despite no difference in the number of visits is potentially a problem. The exact 

set of factors contributing to this needs to be explored. The present findings highlight the 

importance of income level despite insurance on the amount and type of care received for 

low-income diabetics. Ensuring that all individuals receive quality care, irrespective of 

income and ethnicity, should continue to be a goal of health care in the United States.   
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Table 1 
 
Demographic Characteristics of Participants by Race/Ethnicity (N= 506) 
 

Caucasian  African  Hispanic  
American  American  American 

   (n=292)  (n=96)   (n=118)  
 
Ethnicity % of  
sample   57.7   19.0   23.3 
 
Males   138   34   54 
 
Females  154   62   64 
 
Age (in years)  50.99(.59)  51.31(.98)  49.64(1.50) 
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Table 2 
 
Age Categories by Race/Ethnicity (N=506) 
 
 

Caucasian  African  Hispanic  
American  American  American 

Age (in years)  (n=292)  (n=96)   (n=118) 
   # %  # %  # %  
 
21-29   10 4  1 1  6 6 
 
30-39   28 9  9 12  11 13 
 
40-49   70 24  21 22  34 24 
 
50-59   118 40  43 43  51 39 
 
60-64   66 23  22 23  16 18 
 
χ2(8)=105.81, p=.85, ns 
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Table 3 
 
Type of Insurance Coverage by Race/Ethnicity among Insured Type 2 Diabetics 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Health Insurance Type (n=292)  (n=96)   (n=118)  
 
    # %  # %  # %  

Private   225 84  54 60  68 64 
 
 

Public   67 16  42 40  50 36 
 
 
 
χ2(2)=1099.38, p<.05, p=.00 
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Table 4 
 
Type of Insurance Coverage by Gender among Insured Type 2 Diabetics 
 
        

Males   Females  
Health Insurance Type (n=226)  (n=280)     
 
    # %  # %  

Private   176 84  171 71  
 
 

Public   50 16  109 29   
 
 
 
χ2(1)=522.29, p<.05, p=.00
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Table 5 
 
Insurance Type Among Males by Race/Ethnicity(n=226) 
 

Caucasian  African  Hispanic  
American  American  American 

Insurance  (n=138)  (n=34)   (n=54) 
Type   # %  # %  # % 
 
Private   113 87  24 73  39 79 
 
Public   25 13  10 27  15 21 
 
 
 
χ2(2)=420.52, p<.05 
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Table 6 
 
Insurance Type Among Females by Race/Ethnicity(n=280) 
 

Caucasian  African  Hispanic  
American  American  American 

Insurance  (n=154)  (n=62)   (n=64) 
Type   # %  # %  # % 
 
Private  112 80  30 52  29 54 
 
Public   42 20  32 48  35 46 
 
 
 
χ2(2)=1564.41, p<.05 
 
 

  



 HEALTHCARE UTILIZATION AND ETHNIC MINORITIES 103 

Table 7 
 
Martial Status Among Insured Caucasians and Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Martial Status   (n=292)  (n=96)   (n=118)  
 
    # %  # %  # %  

 
Married   187 66  40 36  71 57 
 
Widowed   19 6  10 9  9 8 
 
Divorced   42 13  21 27  15 13 
 
Separated   8 2  5 6  9 8 
 
Never Married   36 12  20 23  14 14 
 

 
 
χ2(8)=1077.41, p<.05, p=.00 

  



 HEALTHCARE UTILIZATION AND ETHNIC MINORITIES 104 

Table 8 
 
Martial Status Among Privately Insured Caucasians and Ethnic Minorities with Type 2 
Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Martial Status   (n=225)  (n=54)   (n=68)  
 
    # %  # %  # %  

 
Married   162 74  31 23  46 62 
   
Widowed   12 5  3 6  4 6  
 
Divorced   23 10  9 23  8 15 
 
Separated   4 1  2 5  1 1 
 
Never Married   24 10  9 18  9 16 
 

 
 
χ2(8)=495.20, p<.05, p=.04 
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Table 9 
 
Martial Status Among Publicly Insured Caucasians and Ethnic Minorities with Type 2 
Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Martial Status   (n=67)   (n=42)   (n=50)  
 
    # %  # %  # %  

 
Married   25 28  9 17  25 46 
   
Widowed   7 13  7 12  5 13  
 
Divorced   19 30  12 34  7 11 
 
Separated   4 6  3 7  8 20  
 
Never Married   12 23  11 30  5 10  
 

 
 
χ2(8)=1824.10, p=.17 
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Table 10 
 
Highest Degree Achieved Among Insured Caucasians and Ethnic Minorities with Type 2 
Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Highest Degree   (n=292)  (n=96)   (n=118)  
 
    # %  # %  # %  
No Degree   56 15  41 42  58 44 
 
GED    21 6  8 7  5 3 
 
High School   150 55  31 31  41 34 
 
Bachelors   26 11  6 7  9 15 
 
Masters   14 4  5 6  3 2 
 
Doctorate   4 1  1 1  1 1 
 
Other    21 7  4 6  1 1 
 
 
χ2(12)=1816.42, p<.05, p=.00 
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Table 11 
 
Highest Degree Achieved among Privately Insured by Race/Ethnicity (n=347) 
 

Caucasian  African  Hispanic  
American  American  American 

Highest  (n=225)  (n=54)   (n=68) 
Degree   # %  # %  # % 
 
No Degree  23 10  13 22  23 25 
  
GED   12 5  6 11  1 1 
 
High School  130 60  21 39  32 47 
 
Bachelors  23 11  4 8  9 23 
 
Masters  14 5  5 9  1 1 
  
Doctorate  4 1  1 1  1 1  
 
Other   19 8  4 9  1 1  
  
 
χ2(12)=835.30, p<.05
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Table 12 
 
Employment Status by Race/ethnicity among Insured Type 2 Diabetics 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Employment Status  (n=292)  (n=96)   (n=118)  
 
    # %  # %  # %  

Employed  171 64  44 46  59 58 
 
 

Unemployed  121 36  52 54  59 42 
 
 
 
χ2(2)=332.73, p<.05, p=.01 
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Table 13 
 
Employment Status among Males by Race/Ethnicity (n=226) 
 

Caucasian  African  Hispanic  
American  American  American 

Employment  (n=138)  (n=34)   (n=54) 
Status   # %  # %  # % 
 
Employed  92 71  17 47  35 68 
 
Unemployed  46 29  17 53  19 32 
 
 
 
χ2(2)=519.09, p<.05 
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Table 14 
 
Employment Status among Females by Race/Ethnicity (n=280) 
 

Caucasian  African  Hispanic  
American  American  American 

Employment  (n=154)  (n=62)   (n=64) 
Status   # %  # %  # % 
 
Employed  79 58  27 45  24 50 
 
Unemployed  75 42  35 55  40 50 
 
 
 
χ2(2)=189.86, p=.26 
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Table 15 
 
Employment Status by Race/ethnicity among Privately Insured Type 2 Diabetics 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Employment Status  (n=225)  (n=54)   (n=68)  
 
    # %  # %  # %  

Employed  163 73  40 74  49 73 
 
 

Unemployed  62 27  14 26  19 27 
 
 
 
χ2(2)=0.68, p=.99, n.s. 
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Table 16 
 
Employment Status by Race/ethnicity among Publicly Insured Type 2 Diabetics 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Employment Status  (n=67)   (n=42)   (n=50)  
 
    # %  # %  # %  

Employed  8 20  4 4  10 30 
 
 

Unemployed  59 80  38 96  40 70 
 
 
 
χ2(2)=1002.69, p<.05 
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Table 17 
 
Occupational Type Among Employed Caucasians and Ethnic Minorities with Type 2 
Diabetes 
 
    Caucasian   African  Hispanic  
    Americans  Americans  Americans 
Occupational   (n=175)  (n=45)   (n=61)  
Type 
    # %  # %  # %  

 
Professional & Technical 30 18  7 12  9 12 
 
Managerial, Administrative 29 17  1 1  6 8 
 
Sales Worker   17 11  4 8  4 11 
 
Clerical & Kindred Workers 23 12  12 32  8 14 
 
Craftsmen & Foremen  11 6  1 0  6 1 
 
Operatives   9 5  4 7  7 10 
 
Transport Operatives  12 8  2 6  2 5 
 
Service Workers  35 19  13 31  13 23 
 
Laborers, not farming  7 3  0* 0*  4 1 
 
Farm Owners and Managers 2 1  0* 0*  0* 0* 
 
Farm Laborers and Foremen 0* 0*  0* 0*  1 6 
 
Unclassifiable occupation 0* 0*  1 3  1 1 
 
 
 
χ2(22)=1831.25, p<.05, p=.01 
 
Note*Pearson’s statistic accounts for sparse and non-sparse tables (STATA 7.0 Manual, 
2001) 
 
 
 

  



 HEALTHCARE UTILIZATION AND ETHNIC MINORITIES 114 

Table 18 
 
Employment and Income Characteristics of Participants by Race/Ethnicity (N=506) 
 

Caucasian  African  Hispanic  
American  American  American 

   (n=292)  (n=96)   (n=118)  
 
Employment  
Status (%) 

Employed 64   46   58 
 

Unemployed 36   54   42 
 
Total Income (in $) 25,006 (1,550)  15,852 (1,284)  19,843 (2,608) 
 
Wage Income (in $) 19,321(1,446)  9,853 (1,524)  14,206 (2,348) 
 
Unemployment  
Compensation 
Income (in $)  72(34)   26(18)   77 (46) 
 
Pension Income (in $) 1,196(262)  1,195(513)  550(420) 
 
Social Security  
Income (in $)  1,676(244)  2,391(538)  1,273(292) 
 
Public Assistance  
Income (in $)  71(30)   272(118)  191(88) 
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Table 19 
 
Family Income as a Percent of Poverty Line Among Insured Caucasians and Ethnic 
Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Poverty Category  (n=292)  (n=96)   (n=118)  
 
    # %  # %  # %  
Negative or near poor  37 12  26 25  25 29 
 
Near poor   12 2  7 9  13 7 
 
Low    36 12  24 30  20 12 
 
Middle    101 36  25 23  34 26 
 
High    106 39  14 13  26 27 
 
 
χ2(8)=2756.25, p<.05, p=.00 
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Table 20 
 
Family Income as a Percent of Poverty Line Among Privately Insured Caucasians and 
Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Poverty Category  (n=225)  (n=54)   (n=68)  
 
    # %  # %  # %  
Negative or near poor  14 6  4 9  4 14 
 
Near Poor   5 1  3 10  4 5 
 
Low    27 12  13 27  10 12 
 
Middle    82 37  20 32  27 31 
    
High    97 44  14 21  23 38 
 
 
χ2(8)=1063.41, p<.05, p=.00 
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Table 21 
 
Family Income as a Percent of Poverty Line Among Publicly Insured Caucasians and 
Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Poverty Category  (n=67)   (n=42)   (n=50)  
 
    # %  # %  # %  
Negative or near poor  23 40  22 49  21 56 
 
Near Poor   7 7  4 8  9 11  
 
Low    9 12  11 35  10 11  
 
Middle    19 28  5 8  7 16 
      
High    9 13  0 0  3 6 
 
 
χ2(8)=3533.88, p<.05, p=.02 
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Table 22 
 
Family Income as a Percent of Poverty Line Among Insured Men and Women w/ Type 2 
Diabetes 
 
         

Men   Women   
Poverty Category  (n=226)  (n=280)    
    # %  # %  
Negative or near poor  27 12  61 20  
 
Near Poor   13 3  19 5   
 
Low    34 14  46 16   
 
Middle    69 30  91 34   
 
High    83 42  63 25   
 
 
χ2(4)=970.59, p<.05, p=.01 
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Table 23 
 
Census Region Among Insured Caucasians and Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Census Region  (n=289)  (n=93)   (n=116)  
 
    # %  # %  # %  

 
Northeast   56 20  15 19  17 15 
 
Midwest   72 25  13 19  8 9 
  
South    123 41  56 55  44 38 
 
West    38 13  9 7  47 39  
 

 
χ2(6)=1623.32, p<.05, p=.00 
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Table 24 
 
Census Region Among Privately Insured Caucasians and Ethnic Minorities with Type 2 
Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Census Region  (n=223)  (n=53)   (n=68)  
 
    # %  # %  # %  

 
Northeast   43 20  9 21  7 11 
 
Midwest   56 24  5 12  3 6 
 
South    97 42  33 58  28 41 
 
West    27 14  6 8  30 41 
 

 
 
 
 
χ2(6)=1123.66, p<.05, p=.00 
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Table 25 
 
Census Region Among Publicly Insured Caucasians and Ethnic Minorities with Type 2 
Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Census Region  (n=66)   (n=40)   (n=48)  
 
    # %  # %  # %  

 
Northeast   13 20  6 15  10 22 
 
Midwest   16 29  8 30  5 14 
 
South    26 41  23 49  16 30 
 
West    11 11  3 5  17 34  
 

 
 
 
 
χ2(6)=2229.55, p=.10 
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Table 26 
 
Health Status Among Insured Caucasians and Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Health Status   (n=291)  (n=94)   (n=118)  
 
    # %  # %  # %  

Excellent  11 4  9 13  7 7 
 
Very Good  50 20  10 11  16 17  
 
Good   91 34  35 36  46 39  
 
Fair    82 26  23 25  30 23  
  
Poor   57 16  17 15  19 14 

 
 

 
 
 
 
χ2(8)=591.74, p>.05, p=.22, n.s. 
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Table 27 
 
Perceived Self-reported Mental Health Status Among Insured Caucasians and Ethnic 
Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Mental Health Status  (n=291)  (n=94)   (n=118)  
 
    # %  # %  # %  

Excellent  58 24  21 25  40 41 
 
Very Good  84 28  22 21  21 20 
 
Good   95 32  29 29  40 27  
 
Fair    33 11  17 19  12 8 
   
Poor   21 4  5 6  5 4  

 
 

 
 
 
 
χ2(8)=584.07, p>.05, p=.18, n.s. 
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Table 28 
 
Health Status by Gender for Insured Type 2 Diabetics (n=506) 
 

Males  Females  
Health  (n=17)  (n=48)   
Status  # % # %  

 
Excellent 16 7 11 5  
 
Very Good 36 18 40 18  

 
Good  79 36 93 34  

 
Fair  53 23 82 27  

 
Poor  41 15 52 16  
 
 
χ2(4)=94.58, p=.84 
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Table 29 
 
Health Status by Type of Insurance Coverage among Insured Type 2 Diabetics 
 
    Private   Public 

Insurance  Insurance   
Health Status    (n=346)  (n=157)     
 
    # %  # %  

Excellent  21 7  6 4 
 

Very Good  67 21  9 7 
 
Good   138 39  34 21 
 
Fair   79 22  56 36 
 
Poor   41 11  52 32 

 
 
 
χ2(4)=2033.22, p<.05, p=.00 
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Table 30 
 
Health Status by Age Category for Insured Type 2 Diabetics 
 

21-29 years 30-39 years 40-49 years 50-59 years 60-64 years  
Health  (n=17)  (n=48)  (n=125) (n=211) (n=102) 
Status  # % # % # % # % # %  

 
Excellent 1 4 5 12 12 10 3 13 6 9 
 
Very Good 5 43 8 17 25 23 25 14 13 16 

 
Good  7 31 18 47 45 37 73 35 29 28 

 
Fair  2 17 12 17 25 16 60 27 36 37 

 
Poor  2 4 5 6 18 14 50 23 18 11 
 
 
χ2(16)=1408.09, p<.05, p=.00  
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Table 31 
 
Perceived Self-reported Mental Health Status Among Privately Insured Caucasians and 
Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Mental Health Status  (n=225)  (n=53)   (n=68)  
 
    # %  # %  # %  

Excellent  55 29  14 32  24 41 
 
Very Good  71 29  17 27  16 27 
 
Good   71 31  17 30  25 29  
 
Fair    21 9  5 11  3 3  
   
Poor   7 2  0 0  0 0  

 
 

 
 
 
 
χ2(8)=214.15, p=.71, n.s. 
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Table 32 
 
Perceived Self-reported Mental Health Status by Race Among Publicly Insured Type 2 
Diabetics 
 
 
Mental  Caucasians  African  Hispanics 
Health  Americans  Americans  Americans 
Status  (n=66)   (n=41)   (n=50)  
  # %  # %  # %   

 
Excellent 3 3  7 15  16 40  
 
Very Good 13 24  5 12  5 8 
 
Good  24 37  12 27  15 22 

 
Fair  12 20  12 31  9 18 

 
Poor  14 16  5 15  5 12 
 
 
χ2(8)=4261.73, p<.05, p=.01  
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Table 33 
 
Perceived Self-reported Mental Health Status by Age Category Among Insured Type 2 
Diabetics 
 
 
Mental  21-29 years 30-39 years 40-49 years 50-59 years 60-64 years  
Health  (n=17)  (n=48)  (n=125) (n=211) (n=102) 
Status  # % # % # % # % # %  

 
Excellent 8 48 15 37 32 23 42 24 22 27 
 
Very Good 3 27 8 12 37 31 55 28 24 24 
 
Good  5 25 15 36 32 28 74 29 38 36 

 
Fair  0 0 4 6 19 16 25 13 14 11 

 
Poor  1 0 6 10 5 2 15 7 4 2 
 

 
 
 
 
χ2(16)=722.11, p=.24, n.s. 
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Table 34 
 
Intercorrelations Between Variables Controlled for in Analyses 

 
 
Variables 1      2             3             4            5           6             7           8            9 
 
1. Age   -- 
 
2. Educyr        -0.13     -- 
 
3. Famsze98   -0.40    -0.07              -- 
 
4. Ttlp98x 0.12          0.37           -0.10  -- 
 
5. Inscov98 0.20        -0.36            -0.03                -0.25             -- 
 
6. Emplstat 0.38    -0.34            -0.11  -0.34  0.44  -- 
 
7. Povcat98 0.06      0.36            -0.07   0.49            -0.46  -0.31  -- 
 
8. Hideg -0.02      0.73** -0.09   0.35  -0.30  -0.30  0.33  -- 
 
9. Marry -0.44     -0.08 -0.03  -0.21   0.13   0.03            -0.19            -0.16  -- 
 
 
Note* All coefficients are significant at p < .05.  Educyr = years of education; Famsze98 = Family size; Ttlp98x = Person’s total 
income in 1998; Emplstat = employment status; Povcat98 = Family’s income as a percent of poverty line; Hideg = highest degree 
achieved; Marry = martial status. 
 
** High intercorrelation-Educyr dropped from analyses.
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Table 35 
 
Regression Analysis Summary Relating Dummy Coded Race/ethnicity to Total 
Outpatient Visits after Adjusting for Demographic Variables  
 
Variable (units) Coeff.  t  p-value 95% CI 
 
Age (in years)    .01  .29  .77  -.01-.01 
 
Family Size (persons) -.06  -1.92  .06  -.12-.00 
 
Insurance (type)  .29  2.25  .03   .04-55 
 
Annual Income (in $) -.00  .97  .33  -.00-.00 
 
Employment (yes/no)   .15  1.23  .22  -.09-.38 
 
Poverty Status (level)   .05  1.15  .25  -.04-.14 
 
Highest Degree (type)  .01   .12  .90  -.08-.09 
 
Marital Status  -.04  -1.14  .25  -.11-.03 
(M/W/D/S/NM)  
           
African Americans  .04   .24  .81  -.29-.38 
 
Hispanics   .02   .14  .89  -.27-.31 
 
Caucasians   ----  ----  ----  ------------ 
(reference category) 
 
Constant  -2.58  -4.75  .00   -3.65- -1.51 
 
 
Note. R2 = .03 (N = 506, p = .06); M=married, W=widowed, D=divorced, S=separated, 
NM=never married. Also, dependent variable has been log transformed, so coefficients 
should be interpreted as changes on a log scale. 
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Table 36 
 
Regression Analysis Summary Relating Dummy Coded Race/ethnicity to Optometrist 
Visits after Adjusting for Demographic Variables  
 
Variable (units) Coeff.  t  p-value 95% CI 
 
Age (in years)   .00  .79  .43  -.00-.01 
 
Family Size (persons)  .00  .16  .89  -.04-.05 
 
Insurance (type)  .02  .18  .86  -.24-.28 
 
Annual Income (in $) -.00  -1.22  .22  -.00-.00 
 
Employment (yes/no) -.06  -.56  .57  -.29-.15 
 
Poverty Status (level)  -.01  -.20  .84  -.09-.07 
 
Highest Degree (type) -.00   .22  .82  -.04-.05 
 
Marital Status  -.02   .98  .33  -.29-.07 
(M/W/D/S/NM) 
           
African Americans -.10  -1.11  .27  -.29- .08 
 
Hispanic  -.17  -2.04  .04  -.33-.01 
 
Caucasians   ----  ----  ----  ------------ 
(reference category) 
 
Constant  -2.18  -5.68  .00   -2.94- -1.43 
 
 
Note. R2 = .01 (N = 506, p = .78); M=married, W=widowed, D=divorced, S=separated, 
NM=never married. Also, dependent variable has been log transformed, so coefficients 
should be interpreted as changes on a log scale. 
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Table 37 
 
Regression Analysis Summary Relating Dummy Coded Race/ethnicity to Total health 
Expenditures after Adjusting for Demographic Variables  
 
Variable (units) Coeff.  t  p-value 95% CI 
 
Age (in years)     .01  1.06  .29  -.01-.03 
 
Family Size (persons)  -.09  -1.54  .12  -.21-.02 
 
Insurance (type)    .23   1.01  .31  -.22-.68 
 
Annual Income (in $)  -.00  .13  .90  -.00-.00 
 
Employment (yes/no)    .53  2.52  .01  -.12-.94 
 
Poverty Status (level)    .05  .74  .46  -.09-.19 
 
Highest Degree (type)    .06  1.30  .20  -.03-.15 
 
Marital Status    -.00  -.04  .97  -.11-.10 
(M/W/D/S/NM) 
           
African Americans  -.58  -2.28  .02  -1.09- -.08 
 
Hispanic   -.55  -2.90  .00  -.92-.18 
 
Caucasians   ----  ----  ----  ------------ 
(reference category) 
 
Constant   6.14  7.84  .00   4.61-7.69 
 
 
Note. R2 = .10 (N = 498, p < .01); M=married, W=widowed, D=divorced, S=separated, 
NM=never married. Also, dependent variable has been log transformed, so coefficients 
should be interpreted as changes on a log scale. 
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Table 38 
 
Regression Analysis Summary Relating Dummy Coded Race/ethnicity to Total Amount 
Spent Out-of-Pocket after Adjusting for Demographic Variables  
 
Variable (units) Coeff.  t  p-value 95% CI 
 
Age (in years)   .02  2.63  .01  .01-.04 
 
Family Size (persons) -.07  -1.48  .14  -.16-.02 
 
Insurance (type) -.33   -1.80  .07  -.69-.03 
 
Annual Income (in $) -.00  -.28  .78  -.00-.00 
 
Employment (yes/no) .18  .91  .36  -.20-.55 
 
Poverty Status (level) .03  .61  .54  -.07-.14 
 
Highest Degree(type) .01  .34  .73  -.06-.09 
 
Marital Status  .03  .71  .48  -.06-.13 
(M/W/D/S/NM) 
           
African Americans -.39  -2.24  .03  -.73- -.05 
 
Hispanic  -.30  -1.84  .07  -.62-.02 
 
Caucasians   ----  ----  ----  ------------ 
(reference category) 
 
Constant  5.21   8.84  .00  4.05-6.37 
 
 
Note. R2 = .09 (N = 495, p < .01); M=married, W=widowed, D=divorced, S=separated, 
NM=never married. Also, dependent variable has been log transformed, so coefficients 
should be interpreted as changes on a log scale. 
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Table 39 
 
Time Since Last Received Blood Pressure Check Among Insured Caucasians and Ethnic 
Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Blood Pressure Check  (n=292)  (n=96)   (n=118)  
 
    # %  # %  # %  

< 1 year  272 93  88 90  102 91  
 
 

>1 year  20 7  8 10  16 9 
 
 
 
χ2(2)=54.51, p>.05, p=.53, n.s. 
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Table 40 
 
Time Since Last Blood Pressure Check by Age Category for Insured Type 2 Diabetics 
 
  21-29 years 30-39 years 40-49 years 50-59 years 60-64 years  
Blood   (n=17)  (n=48)  (n=125) (n=211) (n=102) 
Pressure  
Check  # % # % # % # % # %  
< 1 year 15 95 43 91 119 95 192 91 93 92 
 
>1 year 2 5 5 9 6 5 20 9 11 8 
 
 
 
χ2(4)=57.15, p=.73 
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Table 41 
 
Time Since Last Received Blood Pressure Check Among Privately Insured Caucasians 
and Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Blood Pressure Check  (n=225)  (n=54)   (n=68)  
 
    # %  # %  # %  

< 1 year  210 93  49 89  60 91  
 
 

>1 year  15 7  5 11  8 9 
 
 
 
χ2(2)=48.58, p=.51, n.s. 
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Table 42 
 
Time Since Last Received Blood Pressure Check Among Publicly Insured Caucasians 
and Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Blood Pressure Check  (n=67)   (n=42)   (n=50)  
 
    # %  # %  # %  

< 1 year  62 94  39 92  42 90 
 
 

>1 year  5 6  3 8  8 10 
 
 
 
χ2(2)=15.21, p>.05, p=.83, n.s. 
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Table 43 
 
Time Since Last Blood Pressure Check by Gender for Insured Type 2 Diabetics (n=506) 
 

Males  Females  
Blood Pressure (n=226) (n=280)   
Check   # % # %  

 
< 1 year  197 89 265 96 
 
>1 year  29 11 15 4  

 
 
 
 
χ2(1)=429.81, p<.05, p=.02 

  



 HEALTHCARE UTILIZATION AND ETHNIC MINORITIES 133 

Table 44 
 
Time Since Last Received Cholesterol Check Among Insured Caucasians and Ethnic 
Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Cholesterol Check  (n=292)  (n=96)   (n=118)  
 
    # %  # %  # %  

< 1 year  232 78  76 80  90 77  
 
 

>1 year  60 22  20 20  28 23 
 
 
 
χ2(2)=8.58, p>.05, p=.91, n.s. 
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Table 45 
 
Time Since Last Cholesterol Check by Age Category for Insured Type 2 Diabetics 
 

21-29 years 30-39 years 40-49 years 50-59 years 60-64 years  
Cholesterol (n=17)  (n=48)  (n=125) (n=211) (n=102) 
Check  # % # % # % # % # %  

 
< 1 year 10 66 35 72 91 70 175 82 87 84 
 
>1 year 7 34 13 28 34 30 37 18 17 16 
 
 
 
χ2(4)=301.09, p=.15 
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Table 46 
 
Time Since Last Cholesterol Check by Gender for Insured Type 2 Diabetics (n=506) 
 

Males  Females  
Cholesterol  (n=226) (n=280)   
Check   # % # %  

 
< 1 year  168 75 230 81 
 
>1 year  58 25 50 19  

 
 
 
 
χ2(1)=151.54, p=.17 
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Table 47 
 
Time Since Last Received Cholesterol Check Among Privately Insured Caucasians and 
Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Cholesterol Check  (n=225)  (n=54)   (n=68)  
 
    # %  # %  # %  

< 1 year  182 78  43 82  51 78  
 
 

>1 year  43 22  11 18  17 22 
 
 
 
χ2(2)=13.11, p=.82, n.s. 
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Table 48 
 
Time Since Last Received Cholesterol Check Among Publicly Insured Caucasians and 
Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Cholesterol Check  (n=67)   (n=42)   (n=50)  
 
    # %  # %  # %  

< 1 year  50 75  33 78  39 77 
 
 

>1 year  17 25  9 23  11 23 
 
 
 
χ2(2)=2.97, p>.05, p=.97, n.s. 
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Table 49 
 
Time Since Last Physical Exam Among Insured Caucasians and Ethnic Minorities with 
Type 2 Diabetes 
 
   Caucasian   African  Hispanic  

Americans  Americans  Americans 
Physical Exam  (n=292)  (n=96)   (n=118)  
 
   # %  # %  # %   
< 1 year  206 71  74 75  81 76 
 
 
>1 year  86 29  22 25  37 24 
 
 
 
χ2(2)=58.79, p>.05, p=.48, n.s. 
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Table 50 
 
Time Since Last Physical Exam by Gender for Insured Type 2 Diabetics (n=506) 
 

Males  Females  
Physical Exam  (n=226) (n=280)   
   # % # %  

 
< 1 year  156 69 205 75 
 
>1 year  70 31 75 25  

 
 
 
 
χ2(1)=87.82, p=.30 
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Table 51 
 
Time Since Last Physical Exam Among Insured Caucasians and Ethnic Minorities with 
Type 2 Diabetes 
 
   Caucasian   African  Hispanic  

Americans  Americans  Americans 
Physical Exam  (n=225)  (n=54)   (n=68)  
 
   # %  # %  # %   
< 1 year  158 70  41 73  46 75 
 
 
>1 year  67 30  13 27  22 25 
 
 
 
χ2(2)=23.75, p=.71, n.s 

  



 HEALTHCARE UTILIZATION AND ETHNIC MINORITIES 141 

Table 52 
 
Time Since Last Received Physical Exam Among Publicly Insured Caucasians and 
Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Physical Exam   (n=67)   (n=42)   (n=50)  
 
    # %  # %  # %  

< 1 year  48 75  33 79  35 77 
 
 

>1 year  19 25  9 21  15 23 
 
 
 
χ2(2)=8.19, p>.05, p=.86, n.s. 
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Table 53 
 
Time Since Last Physical Exam by Age Category for Insured Type 2 Diabetics 
 

21-29 years 30-39 years 40-49 years 50-59 years 60-64 years  
Physical (n=17)  (n=48)  (n=125) (n=211) (n=102) 
Exam  # % # % # % # % # %   

 
< 1 year 13 85 34 76 78 60 159 77 77 72 
 
>1 year 4 15 14 24 47 40 53 23 27 28 
 
 
χ2(4)=351.92, p<.05 
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Table 54 
 
Time Since Last Received Influenza Vaccination Among Caucasians and Ethnic 
Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Influenza Vaccination  (n=292)  (n=96)   (n=118)  
 
    # %  # %  # %  

< 1 year  142 49  35 35  50 45 
 
 

>1 year  150 51  61 65  68 55 
 
 
 
χ2(2)=248.59, p>.05, p=.07, n.s. 
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Table 55 
 
Time Since Last Influenza Vaccination by Gender 
 
      

Males   Females   
Influenza   (n=226)  (n=280)    
Vaccination 
    # %  # %  

< 1 year  101 44  126 48    
 
 

>1 year  125 56  154 52  
 
 
 
χ2(1)=47.52, p=.43, n.s. 
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Table 56 
 
Time Since Last Influenza Vaccination by Age Category for Insured Type 2 Diabetics 
 
  21-29 years 30-39 years 40-49 years 50-59 years 60-64 years  
Influenza (n=17)  (n=48)  (n=125) (n=211) (n=102) 
Vaccination # % # % # % # % # %  

 
< 1 year 3 41 17 34 57 47 94 44 56 57 
 
>1 year 14 59 31 66 68 53 118 56 48 43  
 
 
 
χ2(4)=229.31, p=.25 
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Table 57 
 
Time Since Last Received Influenza Vaccination Among Privately Insured Caucasians 
and Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Influenza Vaccination  (n=225)  (n=54)   (n=68)  
 
    # %  # %  # %  

< 1 year  114 51  20 40  28 50 
 
 

>1 year  111 49  34 60  40 50 
 
 
 
χ2(2)=80.85, p=.38, n.s. 
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Table 58 
 
Time Since Last Received Influenza Vaccination Among Publicly Insured Caucasians 
and Ethnic Minorities with Type 2 Diabetes 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Influenza Vaccination  (n=67)   (n=42)   (n=50)  
 
    # %  # %  # %  

< 1 year  28 41  15 29  22 36 
 
 

>1 year  39 59  27 71  28 64 
 
 
 
χ2(2)=62.84, p>.05, p=.41, n.s. 
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Table 59 
 
Given Nutritional Advice Among Insured Caucasians and Ethnic Minorities with Type 2 
Diabetes 
 
   Caucasian   African  Hispanic  

Americans  Americans  Americans 
Nutritional Advice (n=292)  (n=96)   (n=118)  
 
   # %  # %  # %   
Yes    9 3  1 2  2 2 
 
 
No   283 97  95 98  116 98 
 
 
 
χ2(2)=5.55, p>.05, p=.91, n.s. 

  



 HEALTHCARE UTILIZATION AND ETHNIC MINORITIES 149 

Table 60 
 
Received Nutritional Advice By Gender Among Insured Caucasians and Ethnic 
Minorities with Type 2 Diabetes 
 
       

Males   Females 
Nutritional (n=226)  (n=280)    
Advice 
  # %  # %  
Yes   2 1  10 4 
    
No  224 99  270 96 
  
 
 
χ2(1)=197.20, p=.14, n.s. 
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Table 61 
 
Given Nutritional Advice Among Privately Insured Caucasians and Ethnic Minorities 
with Type 2 Diabetes 
 
   Caucasian   African  Hispanic  

Americans  Americans  Americans 
Nutritional Advice (n=225)  (n=54)   (n=68)  
 
   # %  # %  # %   
Yes    5 2  1 4  1 2 
 
No   220 98  53 96  67 98 
 
 
χ2(2)=24.84, p=.73, n.s. 
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Table 62 
 
Given Nutritional Advice Among Publicly Insured Caucasians and Ethnic Minorities 
with Type 2 Diabetes 
 
   Caucasian   African  Hispanic  

Americans  Americans  Americans 
Nutritional Advice (n=67)   (n=42)   (n=50)  
 
   # %  # %  # %   
Yes    4 5  0 0  1 1 
 
 
No   63 95  42 100  49 99 
 
 
χ2(2)=505.44, p=.13, n.s. 
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Table 63 
 
Regression Analysis Summary Relating Dummy Coded Race/ethnicity to Dental Care 
Expenditures after Adjusting for Demographic Variables  
 
Variable (units) Coeff.  t  p-value 95% CI 
 
Age (in years)   .03  1.03  .30  -.02-.07 
 
Family Size (persons)  .13  .89  .37  -.16-.43 
 
Insurance (type) -.38  -.66  .51  -1.54-.78 
 
Annual Income (in $) -.00  -.25  .80  -.00-.00 
 
Employment (yes/no) -.47  -.74  .46  -1.72-.78 
 
Poverty Status (level)  .27  1.19  .24  -.18-.73 
 
Highest Degree (type) .73  4.62  .00   .42-1.05 
 
Marital Status  .14  .92  .34  -.16-.43 
(M/W/D/S/NM) 
           
African Americans -.51  -.83  .41  -1.72-.69 
 
Hispanic  -.42  -.80  .43  -1.44-.61 
 
Caucasians   ----  ----  ----  ------------ 
(reference category) 
 
Constant  -5.18  -2.67  .01   -9.00- -1.37 
 
 
Note. R2 = .10 (N = 506, p < .01); M=married, W=widowed, D=divorced, S=separated, 
NM=never married. Also, dependent variable has been log transformed, so coefficients 
should be interpreted as changes on a log scale. 
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Table 64 
 
Time Since Last Dental Check-up Among Insured Caucasians and Ethnic Minorities with 
Type 2 Diabetes 
 
   Caucasian   African  Hispanic  

Americans  Americans  Americans 
Dental Check-up (n=292)  (n=96)   (n=118)  
 
   # %  # %  # %   
< 1 year  87 35  20 19  27 26 
 
 
>1 year  205 65  76 81  91 74 
 
 
 
χ2(2)=444.58, p<.05, p=.01 
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Table 65 
 
Time Since Last Dental Exam Among Privately Insured Type 2 Diabetics 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Dental Exam   (n=225)  (n=54)   (n=68)  
 
    # %  # %  # %  

< 1 year  78 39  13 24  18 28 
 
 

>1 year  147 61  41 76  50 72 
 
 
 
χ2(2)=330.90, p=.09, n.s. 
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Table 66 
 
Time Since Last Dental Exam Among Publicly Insured Type 2 Diabetics 
 
    Caucasian   African  Hispanic  

Americans  Americans  Americans 
Dental Exam   (n=67)   (n=42)   (n=50)  
 
    # %  # %  # %  

< 1 year  9 16  7 11  9 23 
 
 

>1 year  58 84  35 89  41 77 
 
 
 
χ2(2)=273.06, p=.45, n.s. 
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Table 67 
 
Regression Analysis Summary Relating Dummy Coded Race/ethnicity to Total 
Prescription Medications after Adjusting for Demographic Variables  
 
Variable (units) Coeff.  t  p-value 95% CI 
 
Age (in years)   .02  2.06  .04  .00-.04 
 
Family Size (persons) -.15  -2.50  .01  -.26-.03 
 
Insurance (type) -.34  2.04  .04  .01-.78 
 
Annual Income (in $) -.00  -.00  -.59  -.00-.00 
 
Employment (yes/no)  .21  1.22  .22  -.13-.56 
 
Poverty Status (level)  .04  .61  .54  -.08-.16 
 
Highest Degree (type) -.02  -.53  .60  -.11-.06 
 
Marital Status  -.09  -1.36  .18  -.22-.04 
(M/W/D/S/NM) 
           
African Americans -.26  -1.27  .21  -.65- .14 
 
Hispanic  -.46  -1.80  .07  -.95-.04 
 
Caucasians   ----  ----  ----  ------------ 
(reference category) 
 
Constant  1.74  2.80  .01   .52-2.96 
 
 
Note. R2 = .12 (N = 506, p < .01); M=married, W=widowed, D=divorced, S=separated, 
NM=never married. Also, dependent variable has been log transformed, so coefficients 
should be interpreted as changes on a log scale.
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Table 68 
 
Regression Analysis Summary Relating Dummy Coded Race/ethnicity to Total 
Prescription Expenditures after Adjusting for Demographic Variables  
 
Variable (units) Coeff.  t  p-value 95% CI 
 
Age (in years)   .02  1.32  .19  -.01-.06 
 
Family Size (persons) -.27  -2.57  .01  -.48- -.06 
 
Insurance (type) -.46  1.26  .21  .-.26-1.20 
 
Annual Income (in $) -.00  -1.06  .29  -.00-.00 
 
Employment (yes/no)  .23  .78  .43  -.35-.80 
 
Poverty Status (level)  .11  1.10  .27  -.09-.32 
 
Highest Degree (type) -.01  -.20  .84  -.13-.11 
 
Marital Status  -.19  -1.67  .10  -.42-.03 
(M/W/D/S/NM) 
          
African Americans -.44  -1.46  .14  -1.05-.15 
 
Hispanic  -.74  -1.42  .16  -1.76-.28 
 
Caucasians   ----  ----  ----  ------------ 
(reference category) 
 
Constant  5.17  4.93  .00   3.11-7.24 
 
 
Note. R2 = .10 (N = 506, p < .01); M=married, W=widowed, D=divorced, S=separated, 
NM=never married. Also, dependent variable has been log transformed, so coefficients 
should be interpreted as changes on a log scale. 

  



 HEALTHCARE UTILIZATION AND ETHNIC MINORITIES 158 

Table 69 
 
Regression Analysis Summary Relating Dummy Coded Race/ethnicity to Total Out-of-
pocket Expenditures after Adjusting for Demographic Variables  
 
Variable (units) Coeff.  t  p-value 95% CI 
 
Age (in years)    .04  2.47  .01  .01-.07 
 
Family Size (persons)  -.20  -1.76  .08  -.43-.02 
 
Insurance (type)            .12  .31  .76  -.64-.88 
 
Annual Income (in $) -.00  -1.14  .26  -.00-.00 
 
Employment (yes/no) -.03  -.12  .91  -.58-.52 
 
Poverty Status (level)  .05   .48  .63  -.15-.24 
 
Highest Degree (type) -.04  -.60  .55  -.16-.09 
 
Marital Status  -.15  -1.19  .24  -.39-.10 
(M/W/D/S/NM) 
           
African Americans -.34  -1.29  .20  -.87-.18 
 
Hispanic  -.81  -1.56  .12  -1.84-.21 
 
Caucasians   ----  ----  ----  ------------ 
(reference category) 
 
Constant  4.13  4.08  .00  2.14-6.12 
 
 
Note. R2 = .08 (N = 506, p < .01); M=married, W=widowed, D=divorced, S=separated, 
NM=never married. Also, dependent variable has been log transformed, so coefficients 
should be interpreted as changes on a log scale. 
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Figure 1. type of insurance coverage by ethnicity
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Figure 2. Insurance coverage by gender
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Figure 3. Insurance Type Among Males
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Figure 4. Insurance Type among Females
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Figure 5. marital status among insured type 2 diabetics
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Figure 6. Marital status by race among privately insured
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Figure 7. Highest degree acheived among insured type 2 
diabetics
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Figure 8. Highest Degree Acheived Privately Insured
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Figure 9. employment status by race
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Figure 10. Employment Status among Males
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Figure 11. Employment status by race/ethnicity among publicly 
insured Type 2 diabetics
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Figure 12. Occupation Type by race
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Figure 13. Family income as a percent of poverty line among 
insured type 2 diabetics
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Figure 14. Family income as a percent of poverty line by race 
among privately insured
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Figure 15.  Family income as a percent of poverty line among 
publicly insured type 2 diabetics 
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Figure 16. Family Income as a percent of poverty line
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Figure 17. Census region among privately insured type 2 
diabetics
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Figure 18. health status by type of insurance coverage
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Figure 19. Health Status by age category for insured type 2 
diabetics
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Figure 20. Perceived mental health status by race 
among publicly insured
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Figure 21. Time since last blood pressure check by gender
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Figure 22. Time since last physical exam by age category
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